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THE WONDER LIGHTING OUTFIT 


Fer Farm, Shop, Cottage, Private Residence ог Boat House 


Am outfit of this kind will make «a mostwel-- 
come nddition Lo sour isolated durm house, 
(oL * OF country residences, in fart 
ünywhere where ап efficient and reli- 

able lighting ont ін régulred, (jur 

қ outfits are eco simple that n child сап 

A operate. We аге the first to manufac- 
ture a complete jine ot these, 

ніні we offer, them at such 
m low price that anyone 
using only a few 
lights enn install. 
their cwn outfits and 
make it pay for itself. | 
| think of jt. ends 1-10 
of & cent per hour 
Гәг1Е C. P.lamp. At this rnté you cam тап teh lamps. ten 
hours for ten cents. This is less than one-half of what 11 would 
cost you for current from lighting companies. We manufac- 
ture in aizes from fto ИЮ, We furnish the generator ee par- 
ately, alan furnish, if rou desire oautfita complete with жоі е 
hntteriea for operating іп confection with generator. The 
Wonder mittit ia the moat compect nnd weighs lese than one- 
third of what the outüts of corresponding size weigh. Тһе 
Wonder engine which ін included. in our outtit is the eimplest 
engine on enrth, eomething thit anyone eam c perate, you can 
run the little engine during the day where on efficient power 
ia igs ney me A little engine of this kind will saw more weed in 
one day than two men will mw ina month. At асове of lere 
than two cents For fuel it will pomp IX! gallons of water, It 
will operate your гене aeparaütor and charn for lee than л 
quarter of whnt it will meat you to operante them by hand, 


Everybody Needs An Accident Case) | There imo limit to the number of places where these little 


hey give xeu & reliable 


L. 5. Finenidiency | 


ПЕТ Вее СУ Bas pes 


" n. Е = di | а - 
а Р ZI iibig . | z 
zis ,P ^ LI LOWE C А, 
M ныса Ы б" Desi 


По you know how totreat a cut or a bruise. or how to | power during the day. and at nicht іп connection with our 
relieve а palnfnl scald? Have you the appliances and generators, ther will transform your country home or cottage 
тето іса апата: Are p OT dpud antise Lc? Ја ахаха иу говар, When um АТ Inu un 

i. $, RPOENCY P wer, nigh dynamos of any size and all eupplics, | 
— "nt M өп SUELE CASE та q gine ін furnished separately, complete with tank meunted on 
contains IBSarticles, Including bandages, dressings, olni- worden base that can easily be remored fram one place to ün- 
menis, plasters. absorbent cotton. scissors. First Abd | | nther. Now; what ia the ce of doing by hand what n little pot- 
Handbook, ete. all in à compact metal case and the price | fit of this kind would do for roo nt one-tenth the vost. and in a 
is ONE DOLLAR, express prepaid. | | quarter of the time. You cannot afford tò buy а power and 
if after examination von ar пот entire?1y satlafici, lighting oottit until you have carefully looked over our cata- 
we will cheerfully refund rhe money, — — logues and have onr prices, for we give ven m little гї that 
Large Size, for Workshops, Olfices, Mills, etc., $3.50 | auem "mo genes теа and ій сиеті Heh 5 for it MET 
: е | | ә 11 сиг ы Fone, PET oP герр ІШІ- 

U. S. EMERGENCY CASE CO. lotmatiod./ Agente Wanted Everywhere. 


25 Weaver Building, Utica, М. Y. | | m М 
or HATCH X BEITTIX. Wholesale Awel, НАҚ Flatiron | | к. м. CORNWELL СО. | 
Building, New York. | 408 5, Salina Street, = SYRACUSE, М, Y, 


We Also Make the Following Outfits 
No. 51, Төкіз............... БЮ 


No, 53, ОБ Теа со МАДАЙ 
жо, fH. ҰЛЫН fa pe mda 21.00 


Ча. HH) Combination Bench and Tool Cabinet (95 Tools), $85.00 


Cur prices дее fo. b. New York, aibieg fhe best fools 
made iins'ead of cheap fools, and paying the freight) 


Special Tool Outfit Catalogue No. 1830 (Mostrates and describes 
all Five Outfits, Send for Copy, 


We issue manr Special Catalogues, among which are 
the following: 
No, IR31, Wood-Carvers’ Tools 
Мо. 1832, Clay Modeling and Plaster Carving Tools 
No. 1813, Venetian iron and Tools 
No, 1834, “Tourist Autokit 


"The'"Tourist" Autokit із made up of the very best 
selected tools obtalnable and is the ны; уре of re- 
pairing outi for road use, The “Tourist” is eapeciallv 
BETANDE wih beoe to Ий quality ane оиу. and | 
Mo. 52 Complete as Illustrated $10.00 embodica every possible permanent and emergency 
А Sollid oak brass trimmed. highly finished cabinet vans thit can Пейер га EIC OF thie Ме, 
With ?4 of the finest quality standard 
carpenters” tools. 


| Hammacher, Schlemmer ® Co. 
Our lines include Builders’. Cabinet and Piano Hard- Hardware, Tools, Supplies and Piano Materials 


ware, Bolts, Screws, Muts and Factory 5upplies and 
all Kinds of Small Tools for Wood and Metal Workers New YorH, Since 1548 


(also Benches and Tools for Manual Training). We | | 
deal with consumers direct and invite correspondence 4th Ave. and 13th St., Block South of Union Square. 
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Make Yourself a Christmas Present 


OF А VERY PRACTICAL SORT 
LET ІТ BE А GOODELL-PRATT 


Home Companion Tool Set 


pm, = I Et = 


“GOODELL PRATT COMPANY: | B 


HOME COSA ER e 95124 |. 


Not of the "mail-order" quality, nor Їз it a toy set. But а complete assortment of strictly high-grade toolr, 
every ріесе of Goodell-Pratt qua ity. which means of the highest grade material, workmanship and temper | 
known. This set will last alifeiime.” Contains Just the things you need and never have handy. The box is of 
polished hard wood, The tools are as follows 


1 Ratchet Screw Driver, б inch. 
1 Katchet Screw Driver, 1% inch. 
1 Hand Shave. 


1 Hack Saw Frame, 
6 Coarse Teeth Blades for same. 
1 3 Fine Teeth Blades for same. 


1 Polished Bone Saw for same. 
1 Glass Cutter. 


Ж Extra Fine Teeth Blades for same. 


This kit of toola is capable of doing all 
aorta of odd jobe—toola not ordinarily 
found in a house, and quite often mot in 
the amall hardware store—ia a ble bar- 


Special Christmas Offer 


gain ЇЇ retailed at 687,50, We аге, however, making z аре mE Christos offer, fot н one month, 
of the нет, @xpressage to be pald by purchaser, for.. 


i Cocobolo Handle Automatic Drill. 
Н Drills for same from 1-16 to 11-64. 
1 Universal Tool Handle for holding 
Gouge, 1 Gimlet, 2 Chisels, 1 eumer 
1 Screw Driver, 1 Saw. 2 Hrad-awls. 
1 Nall Set. 
1 Prick Panch 
1 Saddler'a Drive Punch. 
1 Solid Punch, 
1 ІНІ Stone. 
FC 00 
[ene a жт 


GOODELL-PRATT COMPANY, Greenfield, Mass., U. S. A. 


Please mention Popular Mechanics when writing advertisers. 
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XMAS PRESENT FOR YOU 


The Invention of the 2Oth Century now offered for 
the first time to those interested. 


4 ! 

A Combination of 

An Outalde Callper, an Inside | 
Caliper, a Divider, а Straight 
Edge, an Angle Ede, a Depth 
Gauge, a Try Square, a Center 
Square, an Angle Proiwactor, 
a Conte r 
(тайке: many 
other combina 
lions too 
numerous 10 
mention. 


A TOOL CHEST 
in your Vest 
Pocket. 


Always at hand-- 
Never in the way. 


FULL SIZE 


E "Op NV 
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il | (ШЙ = 
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Machinists, Tool MaHers, Pattern Makers, 
Draughtsmen, Electricians, Everybody!! 


This new scientific, yet simple device for taking measurements, 
the WIET-GOETHE COMBINATION GAUGE A .. .. 


А | Would be marvelously мар for 
this INSTRUMENT, yet we give | 
КТ А, Ү it to you е — ———— Ac 


Were you ever, while AEE AE uade meg chante’ work, жыны by almost insurmountuble difficulties because you did 
| nob hare the proper tool to take measurementa 7 


GET THIS WONDERFUL GAUGE 


Made of superior steel, thoroughly tested as te Ин ncenrracy, no кере nae крагені ог workmanship or material, Constant and novel 
uses tinder all cireumetances. Solves all the diferent and difficult problems in shops ood elsewhere. Complete in nea 
L.atherette Case with Metal Trimminga. 


HERE IS A SPECIAL OFFER 


 Kenadthis. We want to increase the Subscription List to our Monthly Journal 


MODERN MACHIN ER The foundation of civilization rests on Inventions of new machinery. 
ind To keep abreast of mechanical progress Should be the alm of every 
Intelligent man, Our publication keeps you informed, and It 1s Written ao all can understand 14, an 
the best illustrated of ite class. MODERN MACHINERY costs only 81.00 Uu a year, We want to 
есі you started reading this paper regularly, and therefore make you ің ойт ; 
Send us your subscription and at once, enclosing 61.00, and we will tn atl ‘ou MODERN ~ 

MACHINERY every. month /for one year and а WIET- GOETHE COMBINAT ON GAUGE =. 
FREE аһ once: If not ]ийї ая represented, &end the gauge right back and we willl refung 

"Our money. Don't delay accepting this proposition: write to-day. HKemember money 
EK tomorrow if dissatisfied, 


If you arc at present а subacriber to MODERN MACHINERY you may take ай- . 
тат тара of our offer, and we Wl extend your subacription one year ahead from present 4% MODERN MACHINERY 
date of expiration. ЕС. 


PUBLISHING Co, 
oY 1333 Security Bldg., Chicago 


Па = 


ш ЗЕНТІЕМЕН: = Enclosesd 
for which , iens “кеші E 


мж Е RY for 
ned also send me ome WIET.GOETHE 


1333 Security Building A ORT N 


CHICAGO ILLINOIS 


This One 


qu ШШ 


8L-E9Y-2J43 
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are accurate time and labor saving devices 


for meeting mechanical needs--short cuts through mechanical 
dificulties--they are recognized by amateur and professional 
mechanics as the standard for accuracy, workmanship, design 
and finish. Send for free Catalogue No. 17AP, of the largest 


line of fine mechanical tools. 


THE L. 5. STARRETT CO., ATHOL, MASS., О, 5, A. 


Please mention Popular Mechanics when writing Advertisers. 
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GOOD GET OUR 
TOOLS CATALOG 
= A Jg EUN ЖИНИ | 
A Tool Cabinet for Christmas 
For the man who earns his living with tools or for the man or boy who likes to “make things," nothing 
could be better than one of our tool cabinets filled with our guaranteed tools. ‘There is an elegance about 
our cabinets and a trustworthiness about our tools that makes working with them a pleasure, 
Cabinet shown above, made of Chestnut or Ash, panelled and 
finely finished, measuring 79x25x81 inches outside when closed. 
Complete with 52 highest grade tools, $24 00. Others down as 
low as $5.00. Tool chests, complete with same high grade tools 
$3.50 to $50.00. We make benches too, for every kind of work, 
from $5.00 each up. | 
Тһе cabinets and benches together with many other "practical presents" are shown іп “Timely Tips" | 
No. P, which we send gladly on request. If you are interested in other tools than woodworking tools, | 
send 25¢ to help pay expressage on our 450 page tool catalog, No. P, showing tools for over 40 trades, the | 


| most complete tool catalog ever compiled. 


Established 1872 ORR & LOCKETT HARDWARE COMPANY 
Makers of іле“ Perfection'" Ventilators. 71-73 EAST RANDOLPH STREET, CHICAGO 


AUTOMATIC TEMPERATURE 


REGULATOR 


ME The best device for controlling your Pure 
“Қаса nace, Hot Water or Steam Boiler, It ia auto 
matic and a fuel saver, Еңайу installed. 


 Time-Set 
Attachment 


Із а device which 
We аласп to. our 
Herilator ti ör- 
der а wien Live 
purchaser Поа 
nor want ro mult 
taln the гера 
ihar tempcrature 
Huring the night, 
bit wants It to be. 
come Warner foe | 


I Benches||| È “THE CHICAGO” | 


: — = — — | Wards morning. be | 
THE NO, 42 BENCH; ALSO MADE WITHOUT CABINET | Д заана 
cA | will automatically 
Write for Catalog and Prices ) НА ансау 


IGRAND RAPIDS HANDS$ | 70425 

: | 5 C R E W C о - == A clock, but И has 

i 146 South lonia Street { Write for Prices and Further Particulars, 
Grand Rapids = - Michigan | 


ааа йатыр aud Man CHICAGO HEAT REGULATOR СО. 


Benches in the World. | 40 Dearborn Street, Chicago. 


Please mention Popular Mechanics when writing advertisers. 
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| invest In а Stock guaranteed to sell at 200 per 
cent above par within 12 months. 


Мане TOLAR отме ғ 
АНЕ МОМЕ 


''AL 50 
ВЕ = = | 


‘SECURE 


POTET: A 
г 


CONSULT US 


whether buying or selling stocks or bonds, We can 
offer you one stock now which is certalnly worth look- 
ing into carefully. It will give the greatest opportu- 
nity in the feld of investment today, We will be glad 
to give full particulars. 


DEBENTURE COMPANY OF AMERICA 
797 Land Title Building 
Philadelphia, Pa. 


BUILD YOUR OWN BOAT 
By Phe Brooks System. 


ІР” you ca drive a nail and cut out a piece 
pom Ne m à full-sized pattern—you 
ы fouild 4 Canoe —row-boat—sail-boat—or 
laun гази your, leisure time—at home, and 
the building will, Т source of profit and 
pleasure.. — n M 


All you mop ы DT. e from 4250 up. and Rate 
ыш. кет $5.00 ug Pure 
ыт of aver Ж) ayben aad uw} ыпты From (2 to ЕРТ 

[The Brooks System донна mina pristed paper ралга 
al gens ғұ тан of aa boat ah detailed inatroctions and жагп Шав 
ark sa йд їтеф bl) ed. material 


T he foots Wi&irhmian In. EID hone 


traps а ahowi imp du NIE 24 tla 
i rir imd haus #0 xc "ate 11 
liver aix тышны amateurs suecesshally. Мый bats by 
the Brooks System Lave car. Уу рег себі, of тыға have 
baile daran ‘onc ж Many | |е cata Шаһ" ранне ага 
iL. boat manufectureng business. | 
k Catalogue and ғаның | ipee. Far 25 centa\, HOO- page 
catalogue еледідінініі» аа. Tin hor the amateur yachts 
in abusi ing peverül: working Ші газои of eith boat! and a 
ЖШ ict for оње һә Fall lie id kuock-down and completed 
[boite < AV ben; dies ініні) ré сора. oes pré 
ch pagel. a o D. 1 alle a cxamingtios (775) nc 


= — m . ; 
ын" асу ier 
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SMALL 


| REFRIGERATING PLANTS 


FOH THE 


HOUSEHOLD, RESTAURANTS, 
HOTELS, SALOONS, ETC. 


SOMETHING OF A NOVELTY in the 
way of a small electrically operated refrigerating 
machine for the household which may be used for 
supplying a refrigerator box with dry cold air, and 
also ior the purpose of manufacturing ice from ster« 
ilized or otherwise puritied water, The machine has 
arefrigerating capacity equal to the melt- 
ngor ithe use of 200 pounds of ice a day. 
It is automatic and is as free from com- 
plicationsasitis possibleto make a machine of 
this character. Itis installed on the same base 
ms the refrigerator, becoming part of it. so that the 
entire plantis shipped as a unit, it being only 
necessary te connect the power and water when it 
is rendy to operate. 


The machine i5 especially adapted to motor drive, and may һе operated by a one-half 
Orse-power electric motor, any motive power however may be employed, When operated for 


10 or 12 hours each day it will manufacture 140 po 


ounds 
two storac® compartments to a temperature of thirty-five to thirty. tight degrees Fahrenheit. 


of hygienic ice, besides refrigerating 
You secure 


lower and more even temperatures at less cost than using ice. 


E. E. SAVAGE 


Western Representative 


ао Dearborn St.. CHICAGO 


Please mention Popular Mechanics when writing Advertisers. | 


Manufactured by the 


BRUNSWICK REFRIGERATING 


COMPANY 


NEW BRUNSWICH, N. J. 


The 'CUCHNIDAL 
ORLD 
А GAZINE 


“А MAGAZINE OF ACTION” 


А new publication with а new field, different from all other magazines. Appeals to every one 
who wanta to know how and why шара are done. It appeals especially to those who desire to 
keep posted on the latest things in science, invention and engineering. Ninety-nine people outof a 
hundred have some mechanical bent, or at least are interested to come extent іп ecientific mat- 
lers. They may not be trained in engineering or in the use of machinery, but they like to talk 
familiarly about such matters, and, above all, to understand them, 


December Number now out on all news stands: 
160 pages profusely illustrated, containing more tham forty articles and stories, among them the following: 


Maderna American Glass Houses 
Salling on Land 
Fight of the Nixon ПІ 


On China's Thousand Mile Canal 


Anti-Auto Riots of 1530 
The Electric Housekeeper. 
We want іп introduce the TECHNICAL WORLD MAGAZINE to readers of Popular Me- | 
chanics and start them reading it regularly. To those sending ua their subscription with $1.00 


BEFORE JANUARY I 


we will mail the magazine every month for one year, and in addition send FREE your choice of 
any one of the books listed in the coupon, ‘These books, of (4 to 96 pages each, contain a fund 
| of practical authoritative information on the subjects treated; size of page 7x9 inches. 


11 not perfectly satisfied send the book back and COUPON—MAIL TO-DAY 


we will refund your money. ы 
(Dollar bill may be sent at our risk) The TECHNICAL WORLD MAGAZINE 
--- 1 3325 Armour Ave., Chicago, IIl. 


In accordance with special offer in Popular Me- 
chanica I enclose the aur of (ne Dollar for which 
Bend me your ma azine {or ont year, and the book 
indicated by "X''in list below. 


жатан .. 


тнетининялинан 


МІтЕҒІ....4.4..--.-.. moR bom Eo ЕЕ нә momo аш =ош ш 


es ee шшш и 


City arc CRT ahi aa ae aA a We i ace ГЕ ЕЕЕ 


Gas and Oil Engines.. 
| Freehand Drawing., 
Working Shop Drawings.. 


| Biructural Drafting., 
| Architectural Lettering.. 
| Perspective Drawing... 
Architecturul Drawing.. 
Carpentry. UTER. ТТ IE DIST ЕАС E CE 
Hhaden and Bhadowa................... Lou 
Pen and Ink Rendering.. 
Heating and Ventilating... 
Hofrigeration.. десе оза тарасты аа 
Plotting and Topography. 
Pattern Making.. Tm 
Tool Making.. 
Hrtoragn Hatterioa "1 
Electric Lighti ng.. 
Electric Wiring., 
Eleectrio Railways.. 

Telephone Line Construction.. 
| Instruments and Batterier.. 
| Masonry Conatructlon.. Д zs ла 
| Management E ocn Machinery.. 1 
----| Steam Pumps.. T TR 
==] Indlentora.. ui а ааст or lee DTE LR EE ы ТИН Woe ге a 
re Talie Betting...... eere sen 
---| Hydraulica... г 
— EBD rura ae doce Er qa oa атыма FERERE ER adu 
pm Televgrüphy epaian à дет 


ЕЕЕ 


ЖЕ If your newsdealer does nat keep the TECHNICAL 
WORLD MAGAZINE, give us his name and awe will 
send you a aample copy free. 
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Multiply This in YourHead 


Wouldn't yeu like to be able to figure this and hundreds of other similar. problems in your head? Wouldn't 
you Like to be able to acd, subtract, multiply, amd divide any problem almost instantly withou: writing any partial 
product=to be ab le to simply write the answer ? 


Our Free Book, “Rapid Calculation” 


tells you al Mates + a meth od which will mike yog ù master of figures. ТЕ tells of à system by which тап сап 
figurneimstantly the i3 nim: ate Sistem Іп your head ; — le groups of Бүгизез and fractions as easily шв single 
| im rage ut the work of figuring in t» 

А better position x large salary > 15 re come to h und Ireds who hare read this bank, If таш want 
ta E etter your р cation. Ес incre: ae your salary, to make yourself worth more to yoareelf and your employerte lokd 
the whir-hand in financial pans сат, to m ake Your work easy — in teresting instead ef теше, yot TE SIRE 
write fi r th ig book at omoes, It wi 11 cost ver «i nothing but the trouble of asking for it. А postal will bring Festo your 
very door. It may cost you а pool posittan or à váàluable promction to neglect this i Tportunity. „ҮТЕ fier it 
to-day before you forget Pb — Address 


ÎN COMMERCIAL CORRESPONDENCE SCHOOLS, 19 comu шин, 


ra 


WHY NOT LEARN 


les and f / 


yis 


SIGN PAINTING? 


SHOW-OARD WHITING OR LETTEHING.— 
: бүчү дек nt orerworked, T суйган. 
Chore ін the only Oa. Umi thorough nnd personal 
Instruction, Woe teach by mail and ае ENCERRA, 
ану terme, kap largo interesting FREE Cat- 
| alog. е TE DETHOIT HC HOOL ОҒ ERING, 
| j | Dept. Р M. Detroit, Mich. 
| ж "Oldest and largest School of its kind,'" 


E 
- 


Filin 


ete X 15% ( ЕНЕГЕ 


Print 


htin 
ue Print Framt, Etc. 


LEARN TELEGRAPHY AND R R. ACCOUNTING 


Operators Always іп Great Demand 
schools a month salary &asured oor graduates under bond, 
I 


Blouse 


aro emülorsed] by every railway official in the 0.8, 
also admitted. Write for catalogue. 


MORSE SCHOOL OF TELEGRAPHY 


Cincinnati, О. Bufalo, N. T. Atlanta, Ga. La Crosse, Wis. 
CTezarkana, Tex. Ban Francisco, Cal. 


d for I'lustrated Catalogue or ask your jobber. | |7 
ЕЧ 


Е 
| 
|ж 


E FRITZ & GOELDEL MFG. CO., 
$ 99 Alabama Street, Grand Барійе, Mich. 


Sizes of Draug 
" 


Drawing кеткені 


and Materials 


MOST COMPLETE ASSORTMENT 
ALL GOODS WARRANTED 
Richter Instrument of Precision 


None better, Their mechanical 
mérite challenge eriticiam. 


Blue Print Papers, Vandyke Solar Paper 
Write for Catalogue “P,” 416 pages 


EUGENE DIETZGEN CO. 


Be Your Own Taxidermist 


WE con teach Is Br MAIL зер and 

ey ts s 

ЕТІ п ЕЕ 

hy mën, ташаа a m HIG еле 

End кені STANDARIT Decora ры 

and GUARANTEE BUCOESH If к=з 

way pu should kno AMT гуана 
ву 2 о ow Тал! dermy.— 


ыы Taridertm, | = hi WEEE. М. rm 
OF TAXIDERMY, Ira. ; 58 D BAL, naka, Ма, 


Engineering TIE 


Thorcaghty Pein nipped engineer- 


ІНІ Monroe $t., 119.121 W. 234 St TE lee nning. Short 
Chicago ТТІ ЕТ New York os in Bos torte 
14 First Street, — 145 Baronme 5t. h be 
San Franciseo ow Bring ‘HIGHLAND Р. PARK genu Den ‘Maines, ln. 


| = FEE " — ші = 


^ Learn Furniture Designing 


ТУО you know that tho Furniture business [none of the most ra- 

pidly growing trades in this country? Those who will enter 

thia line now will hare asplendid future before themselves, Tho 

аз із demanda new idena at all times, and there ін & great feld 
г practical and original poople who may wish to become 


Furniture Designers 


We nalwaya have an opportunity to place our graduates іп good 


paring positions, Bome of them are now earning between £1200.00 | 
and £2500.00 per year with plenty of chances for further adrance- 
ment, Write for full particulars and testimoniala, 


COLLEGE OF FURNITURE DESIGNING 
Porter Block, Dept. MI, Grand Rapids, Mich, 


Please mention Popular Mechanics when writing Advertisers, 
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= 17 Drawing 

ША юг anyone inter Christmas present 
CH rens 


Bound in Half Moro 1200 : 
vie 8x10 ins), fully indexed. 12500 


ҚАУ NG 


Both books sent on five days’ ap- 
|, proval, express prepaid. €] If satisfac- 
| tory send $1 and $1 per month for six 
months. © 
ransfer е books — free. 

ап with order. $5.50. Money re. 
funded if not satisfactory. 


Brief List of Subjects: 
Free Hand Drawing 
ii mhanical Drawlng 
&hndes and Shadows 
Rendering In Pen and Ink 
Perspective Drawing 
Architectural Drawing 
Rendering in Wash and Color 
Water Color Hints for Draftemen, 
Working Drawings 
Machine Design 
Sheet Metal Pattern Drafting 
Tinsmithing 
Practical Problems іп Mensoration 


American School of Correspondence 
CHICAGO, ILL, 


ENGINEERING 
TAUGHT BY MAIL 


Write for our Free Illustrated Book 


= "How to Become an 
Electrical, Mechanical 


| or Steam Engineer" 
We teach 
Electrical Engineering, Steam Engineer- 
ing, Mechanical Engineering, Mechanical 
Oraftiog, Machine Design, Electric Light- 
& ing, Electric Railways, Telegraphy, Dy- 
jb» namo Tender's Course, Motorman's 
A Course, Short Electrical Course, X-Rays, 
13 Arithmetic, Algebra, at your home by 
Jj mail. We have the greatest aystem 
ever Offered. Thousands hare been 
helped to better positions and ва]- 
aries by our practical mall courses. 
Write for our free book and teati- 
monlala, 


New students enrolling now will be ded free 
of ch arge with Har RETETE ANA EIE ДА frec 

set of Electrical Apparatus. 
Electrical Engineer Institute of Correspondence Instruction 


Dept. б, 240-242A West 23d Street, NEW YORK 


лла Fon жан багъ, 
O hba файагтыысы Worse cola айлада, ah 
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Cyclopedia 
аў | 


anyone interested in this fasci- | 


trations, platea, engravings, etc. 
«PF RE E: 


therwise notify ua and we'll | 
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* INTERNATIONAL CORRESPONDENCE SCHOOLS + 
Please explain, withowt further abiiz: 
how | can qualify for a larger adhere ie as р 
tion before which I have marked X. 
erhanical Eng шт T 
агае Designer 
Serhaniecal ПғаПатпал 
Foreman l'atizrnmaker 
Foreman Machinist 
Foreman Toolmaker 
Foreman Nelder 
Foreman Alarkemith 
"iatlamarr Engineer 
Marine Engineer 
Farm Hachinery Eng, 
Kefrigerntion ÉEngiseer 


ul Engineer | 

Eler- Lighilag вирі. 
Еее, Railway Supt, 
Fleeirielan 
Телеу Engineer 

flecraph Engineer 
Areh iset ы 
Structural Drafixman 
Arehlieetorn! Draftsman 
Contractorand Builder | 
Diil Engliisrr 


Mining Engineer 


If the position yàu wish to gain [s not in the list, 
alate what it 15 DAN 
МЕНЕ 2 
Siret and Мы 00 


Citys _ 
do 6 4 99 ob 9 4*49*999 «еее 


тттттеееееееееееееееееә 


LAE: 


Го earn more money—fio secure your бы" 
fure --ісінгсегі te fefe—cut out, Gill in and 
mail to the International Correspon- 
dence Schools the above coupon. The 
will show you how you can fit yourself 
easily and quickly in your spare time 
to get more money in your present 
position er change to а more congenial 
and better paying occupation, 

Mind, the sending of this coupon 
does not obligate you to pay one cent, 
It simply gives the I. C. S, the oppor- 
tunity of proving Aa easy Ff is for yos 
to improve your condition right at 
home without neglecting your present 
work. Norisktorun. Nobooks 
to buy. 

The I. C. 5. is an institution with an 
invested capital of over $5,000,000, and 
а repulnation of 14 years’ successful 
work, It has taken a da laborer 
and qualified him as an electrician 
with a salary of $3000 a year, It has 
taken a bricklayer amd qualified him 
to become a bullding contractor with 
а business of his own of $200,000 annu- 
ELT. It has taken a sailor and quali- 
fiel him to establish of his own a 
yearly business of £50,000. It has taken 
tens of thousands of men and women 
of every age and in every walk of life, 
and in а few months qualified them 
to double, triple, quadruple their sal- 
arv. To learn who they are: how it 
was done; how усы can do the same, 
ЫП in the coupon and mail it to-day, 


Please mention Popular Mechanics when writing advertisers, 
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Illinois “Ready - To - Use" Electric 
Lighting Outfits for Decorative Pur- 
poses or Christmas Tree Lighting. 


In electrically lighted houses the nse of Miniature Incan- 
descent Lamps rendera possible most attractive effects and | 
тев ап added charm to all forms of decorations, Such ps 
y their small size and inconspicuous shape, are especially 
adapted te table. foliage, and general house decorations. They 
are clean and safe to handle and цас, and certainly afford the 
most beautiful and safest meth of lighting а Christmas Tree. 
The outta will last for years. The amount of current соп» 

bumed is insignificant. 


The outfit& consist of а number of fect of grecn Billie cov- 
ered fiexible cord with an ordinary attachment plug at orte 
end, and branch festoon&; cach have elght Miniature Pendant 
Porcelain &ockets wired thereon. 

With the outfit ia supplied the necessary numberof Min- 
lature Decorative Lamps (afew red, frosted, and green includ- 
ëd) with a few extra Tor renewals in саяс of burnout. The 
eoutfitis packed securely in à small neat wooden box, and Ін 
complete in every way and ready tu use, Anyone can attach it 
to an ordinary lamp socket. No wiring necessary. 


PRICES: 

8 Light Outlits complete..........8 5.04 
186 " " " me Qe 8.50 
24 е d y- „акаба ва. OD 
22 = ы | ATTE АЗАН) 


Illinois Electric Company 
239-241 Madison Street - Chicago 


The Best Christmas Gift| 


For Man or Boy 


O TOOL CABINETS arc equipped with all the toola 


Cabinet Мо. 15. 


needed about the house, shop or farm and the use 
of such an outtt will result in a substanlal saring, 
ая well ая the great convenience of having the little 
repair joba done without hiring а carpenter, These cabinets 
аге subatantially made of handsome pollahed quartered | 
oak, with brass trimmings, and have two-keyed cylinder | 
Я locks. The drawer contains a [ull assortment of BCFCWB, | 
i | &crew-cyes, tacks and nalls for any kind of work. Prices, 
кеі -—— вс — | < according to assortment +f 10018, from #10 up. Catalogue of 

| | cabineis, work benchea and Пага of tools. sent anywhere 
Without charge upon request. 


600-Page Catalogue FREE to Popular Mechanics Readers | 


We have [uat lasted а Big Catalogue. of over 600 pages, illustrating and describing W000 articles for 
house, shop and farm The prices quoted are as low ан our W years іп this business make possible—and no 
house anywhere can beat them Our location in New York makes shipping by express, freight or mail casier, 
quicker, and cheaper than anywhere сіне. Although our book costa ua Тіс.) we send it to you free if you live any- 
where except Chicago or New York City; but we send our tool cabinet catalogue to anyone anywhere. 
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Oldest Mail Order House in America. (Established 1516) 


WHITE, VAN GLAHN @ С0., No. 30 Chatham Sq., New York City 


— Please mention Роршағ Mechanics when writing advertisers. 


Vol. 7. Xo. 12. 
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l) Cents a сору. 
$1.00 а year. 
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ТО RAFT FROM THE COLUMBIA TO THE ORIENT 


Ten Million Feet of Lumber-- Largest Ever Attempted -- 
900 Feet in Length 


The largest raft ever built will attempt 
the longest voyage ever made by a raft, Ten 
million feet of the finest Oregon timber, 
valued at $75,000, will leave the Columbia 
river for China. Monster logs from 100 to 
200 ft. in length are being nssembledl in 
an exaggerated cigar shape, by means of a 
"erndle,"—n Canadian idea, The cradle looks 
like the skeleton frame- 
work of п great ship. 
The raft extends many 
feet under water and 
arches 10 ft. above, One 
hundred and fifty tons 
of mammoth chain 
binds the mass. Une 
main chain extends 
from end to end; from 
this belt chains placed 
at frequent § intervals 
extend clear around the 
raft. 

When the raft Is fin- 
ished the cradle separ- 
ntes into two parts by 
the removal of key pins, 
and the parts are hauled 
out of the way, Ап 
immense manila haw- 
ser as large around. us 
n man's body will gerve 
ns the tow rope./ Two === 
sen-goinz tugg will tow 
the raft, burning oil 
кісі теі be supplied һу an oil ship which 
will accompany the “fleet.” 

Such a raft could be constructed nowhere 
else in the world, for in no other country 
enn be found the giant trees and the neces- 
вагу facilities for forming them into a raft. 
The illustration shows a ТИЕГІ. raft which 
successfully made a trip from the Columbia 


А 700-Foot Raft 


river to San Francisco in ten days. Bev- 
eral previous attempts at ocean rafting 
have met with failure, the rafts going to 
pieces during /a storm. The floating logs 
constitute а great danger to navigation, and 
Поло great distances, Pieces of one Ore- 
gon rift were found months later thousands 
of miles nway on the consts of Hawaii and 
Mexico, Improvements 
and additional safe- 
guards have since been 
mide. The big raft 
ің beling constricted 
under the superintend- 
ence of Hugh R. Rob 
ertson, the father of 
ocenn giant log rafting, 
and if this one &gnfely 
makes the vornge of 
over 6,000 miles it is 
expected to net a profit 
of $50,000 or mors. 

The logs composing 
the raft will be used 
for spars and piling. 
In hoisting them into 
the cradle, they are 
lifted one by one by a 
derrick operated by a 
hoisting engine, each 
lox being left in the 
exact position it is to 
oceupy on the long voy- 
nee, A daring logger rides every log on 
its seemiw course through the alr, guiding 
its descent. 

The enterprise is looked upon ns venture- 
some in the extreme, though the builders 
are sanguine of success, The cost of build- 
ing the raft is enormous, the cradle alone 
eosting thousands of dollars. 
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NEW METHOD OF LOADING LOCO- 
MOTIVES 


Character of Load Determines Number of Cars in 
Train 

A new method of determining what is a 

.fair load for any of its freight locomotives, 

ін being tried by the Illinois Central rail- 

road, Tests have shown that a ton of light 


Locomotive Tonnage Computer 


loaded cars has almost double the drawbar 
pull of a ton of heary cars. For instance, 
the Railway Age suys, the “pull for а 10-ton 
саг ія given as 10.8 Ibs. per ton, while for n 
T5-ton ear 1% is Б.Т pounds per ton, This re- 
sults in the condition that the engine may 
haul, say, 2,500 tons when in 35 cars, but if 
in 60 cars the same engine may haul but 
2,000 tons, this figure being obtained by nl- 
lowing ап arbitrary of five tons additional 
per empty car. In addition to the fenture 
of train resistance mentioned, the draw-bur 
pull also is affected by the make-up of the 
train, that is, with the heavily loaded «ars 
at the rear the pull will be greater, and one 
trunk line, after tests, has plated the resist- 
ance nt 10 per cent." 

To estimate the load in a train, 1 machine 
something like a eash register has been 
constructed. The various keys register the 
draw-bar pull of the cars and various kinds 
of freight which is registered from the way 
bills. In this way a fair average load for 
the locomotive to be sed is determined. 
There ія a great difference in coal consump- 
tion between a train loaded moderately and 
extremely heavy trains. 

ne 


To supply props for coal, iron, gold, sil- 
ver and other mines of this country, as the 
natural support is removed from their roofs, 
and for other mine purposes, requires 400,- 
000,000 cubic feet of timber a year. 


POPULAR MECHANICS 


SHIPS' DECKS OF SAWDUST AND 


STEEL 


Steel decks with a laver of a paste, made 
of sawdust and certain oils, laid upon them 
аге being used asa substitute for wood decks 
on many ships. The layer of paste is about 
114 іп, thick, is leveled and will take a polish 
if desired. This layer is somewhat elasth: 
and adheres closely to the steel. Ibis water- 
tight and durable, To repair, it is easy to 
eut the paste out and renew it, and the ex- 
pense ін small. The paste is manufactured 


and sold under several brands, 
— n —— 


TWELVE-INCH HOLLOW BLOCK 
SUPPORTS 100,000 POUNDS 


A unique demonstration of the surprising 
strength of concrete hollow block construc: 
tion was made at Sty Louis. А column 6 ft. 
«quare and 20 ff. high having an Interior 
space 4 ft. square, was built of hollow 


block. The column is supported on a 12- 


P ae» 1 {sista alae 
? TER ви таска 


Strength of Concrete Hollow Block Construction 
In. wall of hollow-block. The space within 
the column is filled with dry sand weizli- 


ing 100,000 Ibs. 
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A TOWER OF LIGHT 


Radiance from 25,000 Electric Lights Creates a 
Modern Waonder--Current Costs 
$500 a Night 


The white radinnce from 2590000 осу 
light bulbs outlining the griüteful architee- 
ture of the electric tower айа arcade at the 
White City, Chicago, during the past sum- 
mer, created, to the délight df marvelini 
thousands, one of the ЕТЕНІ eleetrical WOI- 
ders of the worlde, On. the tower alone 
16,000 lights were used, /and the cost of 
lighting the amus@ment resort for n single 
night was, approximately, $500. In АП, the 
equivalent of-125 006 lights is received from 
the power —eimpnauny and nearly all this 
power is ased for Alliumination purposes. 

А modern couverting substation is Ja- 
cated at the cast end of the tower arcade 
нін! hus m continuous ca aciiy of over 4,000 
ШІ», Which etn be inereased to 6,000 hp. in 
uH eimnerzeuev, 

The Hiistrition is from a night photo- 
sriphlie of the beautiful tower, and shows 
how. lavishly and with what zratifving ef- 
fect the myriad lights are used. 

—Ó———— 

Two slender wires running throuch a 
linen tape line, crossed a live wire and elec- 
iroeuted one iineman at the lop of a tele 
phone pole and another standing on the 
ground, at Minneapolis. Both were killed 
Instantlv, 
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TELEPHONE LINEMAN IN ARIZONA 
WHO «SHOT UP THE TROUBLE” 


^I reckon I shot tp that trouble some,” 
wie what "Slim" said when he returned to 
camp about nine o'clock one night. 

The government long distance telephone 
line had just been completed under the most 
dificult engineering conditions from the Ari- 
тапа Dam to Tonto Basin and Upper Dam, to 
connect the several construction comps. 
Geo. Bond Ellison, electrical engineer, re- 
lates the characteristic incident in the Jour- 
nal of Electricity. 

The line after completion was remarkably 


Land of Rattlesnakes, Tarantulas and Scorpions 


quiet umd efficient in transmission and re- 
malned so for a week or ten days At the 
end of that time the engineer role into 
headquarters campo and Avas asked what 
had gone wrong? They could not get the 
Arizona Dnm. There was nn awful buzzing 
nnd rattling, and it lad been so for twenty- 
four hours It was О, К. on the Upper Dam 
section, The trouhle was down the river; 
the engineer tested several times, and each 
time the rattling was seeminzly londer, Fin- 
ally the line rider was called in and told to 
hike down the trall and clear the trouble. 

The line rider wae known as “Slim,” a 
long, lean Arizonian, preternaturally’ solemn. 
nicturesque and characteristic in speech. In 
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three or four hours the trouble cleared up 
ond "Slim" wag looked for to explain the 
cause, About nine o'clock that night “Slim” 
came gangling into the engineer’s tent and 
folded himself up on a box and carefully 
rolled a cigarette; cocking his eye up at the 
engineer, he cautiously delivered himself. 

“I reckon I shot up thet trouble some." 

Не was asked to explain. 

“ Wa-al, yu see, I hiked down the trall fer 
about twenty miles and didn't find nuthin’, 
evervthing clear. Ba-ny, yu know where the 
line goes down in tlie holler at Fish Creek ? 
I got round that pint of rock and looked 
down at thet pole. Yu know its a trans- 
persition! There зава hig, тей-еуей, long- 
horned steer just n bellerin® and pawin’ up 
the ground all aroumd- and kinder lookin’ up. 
I rid eloster to gët wise nnd dang my but. 
tons! ef there wan't a six foot rattler, hend 
end wound three times around one wire anid 
fall end three times round t'otfher and the 
little ole rattlers stickin' right up. Wa-al, I 
jist naterally fizzered it out this here way. 
tlhat-asteer had caught Mr. Rattler and histed 
lim upoon the/wires and was n waitin’ fur 
him to-fall off. Mr. Rattler was jest nater- 
ally seared / plumb stiff and every time we 
took down the receiver and rung up we'd 
shoot the julce through him and he was 
lunging’ there jist rattlin’ like 1—1 for 
help!” 

“Slim” went on to say that he was so Im- 
pressed bhy the reptiles intelligence that 
he bad kiled the steer and turned the snake 
loose in the hills. 


p.i 


STEAM ROLLER SAVES COLD 
STORAGE 

An aecident to the boilers occurred in а 
lecge cold storage plant which could not be 
repaired under several days, The house was 
‘dled with perishable goods for which the 
eohl stornge company Was responsible, The 
owners saw visions of thousands of dollars 
lost unless something could be done. The 
engineer finally thought of two steam rollers 
working on a road a few miles away, The 
rollers were secured, hurried to the plant, 
and steam connection made with the ciren- 
kiting pumps, By running the two boilers 
at their utmost capacity the temperature in 
the cold rooms was kept below the danger 
point and the contents were saved. 

Index to Volume VIT, January to Decem- 
her, inclusive, 1905, ін now голду and will 
he mailed free on request, 


BLASTING BY ELECTRICITY 


Once Perilous Work Now Perfectly Safe 


The firing of a blast, whether a single second attempt to light It would be made 
charge containing a few pounds of black just at the fatal moment. 
powder, or a series numbering scores and Happily these accidents are now of rare 
aggregating fons of dyna- occurrence, for an electrical 
mite and other powerful ex- exploder, which ean be car- 
plosives, Is now a matter of ried in-the- hand, two long 
absolute certainty and pre- wires, and the electric fuse 
cision, and need not involve have reduced the problem 
the slightest risk if properly fo à mathematical certainty. 
managed, The electric fuse is а сағ- 

In the old days the firing tridge of paper or brass 
оға blast was an exciting filled with powder into 
and dangerous event. When Which two wires are cAr- 
the charge had been care- ried, the ends being tipped 
fully rammed down,and the with platinum and securely 
mass of timbers piled on separated by a short gap. 
top, the workmen hurried The wires are laid upon the 
to places of safety, lenving ground to whatever dis- 
the most courageous one to tance safety demands, 
light the piece of snaky fuse where, when all Is ready, 
which extended out from they are fastened to the 
beneath the pile. These two brass binding posts of 
fuses, even when made with the exploder. There are 
ereat care, were very uncer- several types of exploders, 
tain things. Frequently | | but nearly all operate on 
they burned with unex- "OPE n) the Plane the same principle. With- 
pected rapidity, causing an explosion bet in the exploder is a magneto which gener- 
fore the blaster had time to escape; Atoth- ates nn electric current by the pushing down 
er times they burned so slowly it Avas of the handle. At the instant the handle is 
thought the fuse lad gone, out. and a lowered the current darts along the wires, 


Details of the Electrical Exploder 
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and coming іс the рар in the fuse jumps 
across, producing a spark or amall are, which 
ignites the explosive in the fuse, and this in 
turn fires the blast. 

By using a larger number of wires, all 
connected to the same exploder, a large 
number of blasts can be fired at the same 
instant, or шау be made to follow in regu- 
lar suecosgIon. In this ease time fuses for 
“delayed action” are employed, the length 
of the fuse determining the interval before 
explosion. The one operation of the ex- 
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ploder works them all, the time fuse being 
lighted in this event instead of the charge 
direct. 

The expense of an outfit is not great; 
the fuses ranging from two cents to fifteen 
cents each, according to size and strength; 
while the exploders cost from $15 for a 
6-hole exploder up to $50 for a 50-hole Amn- 
strument. Small exploders nre also made 
capable of firing up to four holes; these 
are worked by pulling a string and have 
heen found most satisfactory. 


PORTABLE SOUP TUREENS 


Hot soup venders have taken the place 
of the ice-cream peddlers on the streets of 
London now that cold weather has come. 
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А Dish of Soup for Two Cents 


The barrows that served for ice-cream in 
the summer have been turned into portable 
soup tureens. The soup is supplied by an 
association and is sold with bread at a 
penny (2 cents) a hend. 
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COKE OVEN GAS TO LIGHT 
CHICAGO 


The large portion of Chieago /and sul- 
urban towns within a radius of twenty 
miles are to be lighted with gas from the 
great batteries of coke. ovens now being 
built in the southern outskirts of the city. 
These ovens will cover fifty acres, and are 
considered the most extensive in the world 
outside of the Cennellsville district in 
Pennsylvania. 

For years past thousands of millions of 
feet of gas have/been pouring from coke 
отепа wherever operated, wasting an enor- 
mous amount of fuel value, and polluting 
the air. А process for receiving, piping and 
refining these waste gases hns been 


devised and is expected to convert п hitherto 
waste of product into a superior article of 
Wluminating and heating gas.) If the ex- 
perimental plant meets the expectation of 
the engineers, the largest cis’ plant in the 
world, to cost $3,000,000, will be erected. 

+ — ien MÀ — 

DOUBLE PLATOON SYSTEM IN 
CHICAGO FIRE DE- 
PARTMENT 
The double platoon system is being tried 
with one engine company of the Chicago Fire 
Department. It involves twice the number 
of firemen At n station, one half of whom 
are off duty ten hours each day, The crew 
on watch are not allowed to го to bed as 
with the slogle platoon. The men do not 
seem to like the experiment thus far, and 
want to return to the former system. One 
of the difficulties is in changing the abift 
during the progress of a fire. 

nh 


MOTOR BUS FOR BERLIN 


A system of motor omnibuses has heen 
put in operation in Berlin, a city where mo- 
tor cars have long been used extensively. 
These cars are driven by a 24 h. p. gasoline 
motor, sent 16 passengers inside and 14 on 
top. Thostration by courtesy of the Motor 
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Berlin Motor Bus 
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MOST POWERFUL LOCOMOTIVE IN THE WORLD 
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Will a Larger One Ever Be Bullt? 


The most powerful locomotive. and the 
heaviest switch engine in the world, wae 
recently turned out by the Schenectady 
works of the American Locomotive Co., for 
the the Lake Shore БВ. R. Tt is what is 
Known us s “Hump” engine, being used to 
haul heavy trains over summits in gravity 
каеп sards. This powerful muss welghs 
135 tons, without tender, nll the weight 
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resting on the Теп drivers, which nre 52 іп, 
in diuneter. The cylinders are 24 in. with 
28-in. stroke. Other figures are: Diameter 
of boiler. $0 im; steam pressure, 210 lba.; 
hh wp ft. erate area: henting surface, tubes, 
4422 ey, Ш.у tlre box, 73 In, wile, 108 In. 
long: length engine and tender, 544 ft.; 
кент of tender, loaded, 75 tons; tank 
сирату. 8.000. gal, 
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ARMY AUTOMOBILE SEARCHLIGHT 


To illuminate ‘Darkest Africa" 


A traveling electric light plant is the mi- 
Chine illustrated. It was built іп England 
for the army service and will be sent to 
keypt. The ear las a 20 h. p. motor, and 
рес Шу wide wheels with metal sides to 


prevent sand vetting between the spokes, 
The Automobile gays: “The trailer is fitted 
with electric equipment of dxnamos and 
searehlight, provision being made so that 
the dynamo can be driven from the car.” 
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HOW DOES A GAS PRODUCER WORK? 


By W. Н. Patton, Gas Engineer, Chicago Branch Оо Gas Engine Works, 


= = 


Producer gas is a gas made 
power and heating, and takes the place 
of gasoline. The economy of producer шая 
will be better understood br a brief refer- 
ence to the hent unit, commonly expressed 
ns British Thermal Unit, and written D. T. 
U. A heat unit is that amount of fuel that 
ін necessary to raise the temperature of one 
pound of water, say at 60 degrees Fahren- 
heit, one degree, Or- 
dinary coal has а 
heating value, rang- 
ing from 10,000 to14,- 
000 heat units per ПІ, 
The heating value of 
fuel required to de- 
velop one brake h. p. 
for one hour in a 
steam engine, varies 
from 16,000 degrees 
up to, and over, 100, 
000 degrees, gov- 
erned by the charac 
ter of engine, boil- 
ers, ete. The lowest consumption men- 
tioned, Is attained in but few instances, and 
then only with triple and quadruple expan- 
slon engines, and boilers perfectly free from 
senle inside, tubes thoroughly free from soot 
and bollers and pipes covered to prevent 
radiation of heat, not а practical every 
day proposition; while the gas engine is 
guaranteed to praluce one brake hdp. for 
one hour on a consumption of fuel ranging 
from B,000 to 12,000 Tent units. 

This ін the condition today, which in the 
minds of leading engineersowill in a few 
years eliminate the steam,engine ақ а power 
factor. This condition has been reached in 
parts of Europe to zm very considerahle ex- 
tent; for instance the Krupp Iron Works, 
of Germany, the Jargest/iron works in the 
world, using some 65,000 h., p. are operated 
almost entirely with gas engines. 

Articles of more or less length appearing 
in various periodicals of the day, contain- 
ing statements of the wonderful economy, 
the absenee of/smoke, danger from fire and 
explosion,-ete., with producer gag engines, 
have aroused an interest in the minds of the 
ordinary render, especially in the minds of 
those mechnnlenlly inclined, as to what is à 
gas producer? 

The ordinary stove of the base burning 


chiefly. for 


W. Н. PATTON, 


type, is a good Illustration of the gas pro- 
ducer. Start a fire in it, fill the magazine 
nt the top with coal, and after. your fire 
gets to burning in good shape, tightly close 
the damper in the pipe, leading from the 
&tove to tlie outer air, and if there. are any 
leaky joints in your stove, you will have a 
first-class gas producer in active operation, 
right in your room. 

However the gas producer for furnishing 
gis in your engine is a little more elabor- 
ate, By referring. to the accompanying cut, 
it will be seen that a producer plant has the 
following parts; n producer or generator, 
ншоке ог vent pipe, evaporator, ccrubber 
and gns recelver. The producer is an ordir 
ary cylindrical stove, lined with fire brick 
іп which the сап1 burns, The evaporator, 
containing, water, is placed inside of the 
steel shell of the producer (see cut) in con- 
tact With the fire and generates steam 
which is conducted through a pipe and dis- 
charged/beneath the grate, mixing with aif 
as it is drawn up into the fire. 

The heat of the fire decomposes this 
steam into its constituent parts of oxygen 
and hydrogen, The hvdrozen increases the 
heating value of the fuel 20 to 25 heat unita 
per foot. The gas made from the conl, has 
а heating value of about 120 heat units per 
foot. Thus it wil] be seen that the hydro- 
zen raises the heat value in proportion, be- 
sides being a perfectly clean gas, and mak- 
Ing the gas more combustible and quicker 
in its action. 

The second large vessel is what is known 
as the scrubber. This is a boiler iron eyl- 
inder filled with coke, The gas from the 
producer entera this scrubber at the bottom, 
passing upward to the pipe leading to the 
ris receiver and engine, 

At the top of this scrubber, a water pipe 
enters and water is sprared on top of the 
coke, and runs down through the coke to 
the trap at the bottom, This accomplishes 
two purposes, namely, cooling the hot gas, 
and washing out the dust, ashes and other 
impurities, which are drawn through the 
producer, by the suction of the engine. The 
gas receiver is simply a small storage tank 
for кая, 

Operntion: Starting the producer is ar 
complished in the following way; a fire is 
kindled on the grate, in just the same 
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manner that you would start a fire in an or- 
dinary anthracite base burner. The vent in 
the smoke stack is opened to the outer air. 
This is the same as the damper in the pipe 
of your stove, Your magazine is filled with 
coal, the blower is started, taking from 15 
to 30 minutes the first time that the pro- 
ducer is started, and must be operated until 
the test flame will burn with a bright blue 
Наше, When this condition is reached, the 
valve or damper (shown in the eut by a 
eross іп the smoke stack) ін closed, the 
blower is stopped and the valve, shown hy 
a cross іп the pipe over the gus receiver, is 
opened. The engine is then started when 
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requires only about one pound of hard coal 
per h. p. hour, when the engine is operating 
at full load, the very small saving in the 
cost of soft coal fuel would not pay for the 
extra expense of a soft coal producer, in- 
stalling amd operating the additional puri- 
fiers for enzine units of less than 500 to 
1,000 h. p. 

The utility of the producer gas system 
ranges from units of a few horse power up 
to the largest gas engines built, and include 
stationnry and marine engines, In fact, 
erent suceess has already been attnined in 
operating large boats in Germany driven by 
gus engines, using producer gas. 
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Producer Gas Machina 


the draft for the producer is furnished by 
the suction stroke of the engine. 

When the engine is shut down for the 
night, open the valve ог damper in the 
smoke pipe and the natural draft ін sum- 
cient to maintain а fire over nizht. When 
it is nguin desired to sturt the engine, 5 or 
10 minutes blowing is sufficient to put the 
engine in condition, and again start the pro- 


ducer, The fuel used is anthracite pea coal, 
charcoal or coke, in this type of suction 
producer, 


The question will naturally he asked, why 
noi use soft coal which is chenper? This 
сап be done, but requires n much more elab- 
orate installation of serubbers, purifiers, ete., 
on account of the greater amount of impuri- 
ties contained in this grade of fuel: besides 
requiring more care and time on the part 
of the attendant. As the suction producer 


As an instance of the great economy of 
the system, I might eite a cuse here in Chi- 
cago which lbas been in dally successful 
operation for six months past. The power 
was а 30 h. p. gasoline engine running on 
gasoline at a cost of $4.50 рег day for fuel. 
Ав more power was need, it wos decided 
to use a gas engine of 60 lh. p, and install 
i producer. The cost for fuel for gas now 
made by the producer from hard coal haa 
averaged only TO cents per day for а 9- 
hour day of the 60 h. p. engine. 

à — 

The big Hambhurz-American liner "Ameri- 
ka” was drvalocked and had two coats of 
composition applied to her hull at South- 
ampton, England, recently in the short space 
of 24 hours. Considering the area that had 
to be serubbed and coated] this was con- 
gRidered a grent fent. 
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AN ELECTRICAL DISINFECTOR 


Of all the varied uses to which electricity 
bas been applied one of the most unique, as 
nlso the latest, is to disinfect beds, blankets, 
Iaadtresses, carpets and other similar arti- 
сіре, The disiufezstor is a larze metal chati- 
ber 6 ft. wide, 9 ft. long and Т ft. high, 
whith when closed ін practically airtight. 
A steel cage, in five sections, is made to ro- 
tate by means of an electric motor. In each 
corner of the chamber extending Ив entire 


Destroys All Disease Germs 


length, and through the center are rows of 
electric lights of intense power. As the cage 
revolves its contents are treated to a light 
bath, and heated to a temperature of 300 
dec, The Impure nir is drawn out at one 
end and fresh air admitted under control nt 
the other. The Electrical Review, London, 
anys: 

The electric disinfeetor is claimed to ton- 
stitute one of the greatest advances in sani- 
tary science and hyziene, The process has 
the effeetof destroying completely, without 
use of stenm or chemicals, the germs of dis- 
ease, and thoroughly cleaning the articles 
which, under the process, are submitted to 
the simultaneous action of light and heat 
rays. 
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PROPER METHOD OF DESK 
LIGHTING 

The proper method of desk lighting, ne 
cording to J. R. Cravath, an illuminating en- 
кіпеет, Is as shown in the illustration. He 
яй Үн: 

“Badly arranged desk lighting is responst- 
Ше for much trouble with eve-sicht, The 
best method of desk lighting is to place tlie 
light high at the left-hand side of the desk. 
Ну equipping a lamp with a good reflector 
and pointing it at an angle of about 45 der. 
to the right, a strong, fairlv. even. illumina- 
tion over the whole desk surface ік obtained, 
and the glare of the feznüular refleetor from 
the paper passes off in a direction to enuse 
no annoyance. 

"With a reflector, having a smooth white 
or polished reflecting surface, such nos the 
ordinary green opal desk shade, polished 
aluminum or white enameled shades, lamps 
with bulbs frosted by the etching process 
should always be used to avoid the streaks 
which are nlwaxs present in the light from 
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Desk Properly Lighted 


clear bulb lamps with these shades, These 
streaks are largely eliminated by frosted 


aluminum, prismatic zlass, fluted opal. or 
property corrugated mirror type of reflec 
LETS. aa 

Shop Notes for 1906, 228 pages, 667 
ariicles and over 500 illustrations, will 
be ready for delivery December 5. It 
reprints all the matter which appeared 
in Shop Notes Department of this mag- ` 
azine during 1905. “A gold mine of 
information." Price 50 cts., postpaid. 
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THE BATTLESHIP vs. 
THE TORPEDO BOAT 


Shall the nation build battleships or tor- 
pedo boats to protect herself in the future? 
This is the leading problem in the minds 
of the greatest mival engineers of the 
world to-day, and while carefully worked 
out theories and circumscribed experiments 
will determine the question for each navy, 
the demonstration of supericrity remains 
with the future, The past, Including the 
Japanese-Hussiin war, has contributed little 
towards solving it. Deejrsented prejudice, 
priding itself, since naval warfare began in 
spectacular armadas in battle array, finds it 


however, not more than an average of ten 
torpedo boats would be destroved to a bat- 
tleship, it is estimated. 

The torpedo boat carries no armament for 
her protection, What ата would It be Dbe- 
fore the steel-clad, fire-belching: monster she 
foes forth to destroy. Sheds a frail little 
steel craft, crowded with big/ engines that 
cause her to quiver like m huüunted deer and 
send her skimming over the waters at the 
rate of 35 miles an hour Under cover of 
darkness or fog she goes forth and success 
or failure depends upon getting within firing 


Саре, Wallon Ранее. 


Bridge of U. 5. Torpedo Craft 


hard to yield up its trust in the noble battle- 
ship; on the other hand, there is a voice 
rising from s milion throats proclaiming 
her obsolete, and demanding that progress 
come to its own in the shape of torpedo 
boats, 

Probably the best argument that has been 
mivineed for the torpedo boat is one given 
hy Hudson Maxim, who declares that 50 tor- 
pedo bonts сап be built at the cost of one 
battleship, and all manned with fewer 
men than one battleship would require, and 
therefore, if 50 torpedo boats were lost In 
destroving ene battleship, the loss to both 
sides would be equal Tn actual warfare, 


ringe of her prey without being discovered. 
The little craft has two terrible betrayvers 
which threaten her constantly: The power- 
ful senrehlights of the foe and the glow 
from her own funnels venting the smoke 
from her big engines. But if she succeeds 
In getting within 2,000 yards of the enemy 
without being detected and drawing n terri- 
ble rain of shell, the doom of the battleship 
is senled—one effective torpedo is sufficient 
to sink her; and the wonderful automatic 
action of the torpedo is certain to be effect- 
Ive on impact within its range. Nearly 
every one knows the construction of the 
Whitehead torpedo. Its charge of gun-cotton 
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Torpedo-Boat Destroyer Whiting,” Traveling at Over 35 Miles an Hour, and Just About to Discharge 
Her Bow Torpedo at a Floating Target 


nt the hend, its flask of highly coi- $3,000 and these nsed by the United States 
pressed air furnishing power to its engines are in two lenzgths—12 and 17 ft. They are 
und motors, its  balanee-ehnmber with porpoise-shaped and their greatest diameter 
the wonderful mechanian keeping it just never exceeds; 18 in, А torpedo welghs 
at the desired degree of submergence, oper- one-half ton. х Torpedoes are sent out from 
ated by the pressure of the water through the manufacturer in five sections, encli ser- 
which the torpedo speeds, its machinery of tion containing upwards of 2,000 separate 
locomotion in the compartment at the — pieces, süeh is the secrecy observed. Тһе 
stern, Its spinning propellers and the куго. torpedo is апі by menns of an antomatic 
scope Which keeps it true to its course. “director” which acts according to the speed 
A single torpedo сөзін from $1,500 to of the torpedo boat and of the target. The 
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Copyright, Walden Vawertt. 


Alter Conning-Tower and Gun Platform on a U. 5, Torpedo Boat 
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Remarkable Photograph of Torpedo in Flight 


speed of vessels varies, however, and here 
enters the element of uncertainty. Cordite 
or gunpowder is used to fire the torpedo 
from its tube, 

A torpedo-boat сөзін from $50,000 to $250, 
000, while our finest battleships cost ur 
wards of $7,500,000 and the tendency is to 
increase the size and, consequently, the cost 
of the latter. The battleship has no safe- 
guard against the torpedo which can tear a 
hole through the heaviest steel plating. If the 
battleship could be rendered torpedo-proaf, 
then her supremacy would be established, 
Experimenta in this line have been made 


The fated “Petropavlovsk” had numerous cel- 
lulir compartments, constructed to this in- 
tent, but when а torpedo tore a big hole In 
the hull the compartments on that side filled 
with water. Other methods have been tested 
witho suceess пікі one erent obstacle is 
that no nation is willing to sacrifice an ex- 
pensive battleship to such tests. Thus the 
eometruction of the new battleships proceeds 
with aw equipment of submerzed torpedo 
tubes and the question remains unsettled. 
England, however, long-leaded in affairs of 
this nitture, is adding swarms of torpedo 
hots to her powerful array of battleships, 


- ht ў таз Fawcett. 


Torpedo and Firing Tube on a U. 5. Torpedo Vessel 
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MOTOR CAR SAFEST VEHICLE IN 
LONDON 


— _ 


Motor Cara: 
142. 


The operation of motor cars іп London 
ің found to cause fewer accidents than any 
of the several kinds of vehicles which use 
the streets of the great metropolls, There 
are, of course, a smaller number of motor 
ears than eabs, for instance, nevertheless 
the comparison is interesting. During the 
past year vans caused injuries In 2,157 cases 
while motor cars are at the bottom of the 
list with only 142 to their account. The 
comparison is graphically set forth in the 


292, 


470 


Private Carriages: Omolbuses: Tramcars: 


z illustratin. 
TELEPHONES IN THE MAINE 
FORESTS 


The dense Maine forests in the vieinity of 
Moosehead lake, primeval in character, with 
trees of giantogrowth and for vast stretches 
showing no trace of man, are threaded with 
telephone wires and the thousands of mes- 
sages that hum thelr way through the for- 
ests daily is sufficient testimony that the 
huntsman, the logger and the fire warden 
would now find these instruments Incdispens- 
able to their lives there, 

The huge trees form living telephone 
poles, and the porcelain Insulators are 
placed on them but a little above man’s 
reach, while despite the difficulties and the 
wild surroundings, the linemen make quick 
progress, stringing miles of wires in a week, 
The telephone is particularly useful along 
the west branch of the Penobscot river to 
the men driving logs. The river has п se- 
ries of dams used both to bold the water in 
time of drought and to control the food and 
a large crew of men is kept at these dams 
at all times. In driving logs down the 
river frequently they jam or pile up In pass- 
ing over rough places in the stream. The 
man at the phone ін watching alertly, and 
when the jam is a big one he telephones the 
crew nt the dam above to close the gute 
nnd stop other logs from coming down 
stream until the jam is broken up. Dyni- 
mite ін used to break up the jams, anid 
when this is accomplished the telephone 
man tells the dam crew to open the dam 
ngain. 

Before the installation of the telephone 
linea men were stationed along the stream 
at frequent intervals and shouted messages 
down the line. Fire wardens, also, find the 
telephone of great advantage. Powerful 
field glasses and range finders are used to 
locate the fires, 
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Carts, "n and Drays: 
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А PORTABLE TUNNEL 


Built in Sections, Which Are Launched on the Seine Like Ships, Then Floated to 
Position and Sunk 


Freneh engineers are nt present engaged 
in building on dry land n huge double tun- 
nel to cross under the Seine and accommo- 
date the trains of line 
Mo. 4 of the Metro- 
politan underground 
rallway of Paris, de- 
seribed іп the July 
Popular Mechanics, 
This most notable de- 
parture іп tunnel 
construction since the 
bore under the Har- 
lem river in New York 
was made is rapidly 
approaching RECESS- 
ful completion. The 
hovel method of pro- 
cedure was necessitated 
from the fact that the caissons which are 
to constitute the tunnel must not extend 
above the level of the river bed, in order 
not to impede navigation, and to bulld them 
іп the position they were to occupy, at that 
depth, the work would have had to have 
been carried on from а platform built in 
the water. or else in a water-tight compart- 
ment with exceedingly strong walls. This 
was not practical, and во, through /ex- 
pedieney, the tunnel was bullt on the banks 
of the Seine, п shallow harbor in Paris with 
а slight declivity suitable for launching De- 
ing the spot selected for tlie special plant 
which stands beside a temporary pier. 
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Caisson in the Slip 


The first of the caissons las been built 
and sunk. It 
nud 30 ft. wide: 


Is 115 ft. long, 22915 ft. high 
in the words of Ly Nature, 


"An idimmense metal 
box  wiih. a curred 
top." Until ready to 


luuneh- the caisson re- 
mained open, then 
the ends were sented, 
temporarily, and it was 
ron out Пеш the 
slip in which it had 
been built, on rails 
extending for а dis- 
іппсе under the water 
and supported by 
trestle work. Іп order 
to make the distance 
the йїп must 
travel on rails as short as possible, the level 
of the Seine was raised 1.3 ft. on the day 
of thé Inunching by a series of parallel 
dams down stream. The caisson, weighing 
4pproximately 280 tons, was controlled Ly 
powerful tackle ав it moved along the 
Штепа slides, The descent into the water 
wis gradual and without a jar until finally 
the huge steel structure floated lightly as 
п boat, It was then towed to the other 
side of the Beine and moored until the fol- 
lowing day. 

In moving the eaisson to the place where 
it was to be sunk, great caution was re- 
quired іп Keep its top from striking against 
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First Section of the Tunnel Launched on the Seine 
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the arches of bridges. Also it was neces- 
sary to diminish the amount of air in it 
by forcing in water to act as ballast, and 
yet the amount of water must be carefully 
gauged, as the Selne is only about 1015 ft. 
deep at that point. 

Arrived at its destination the caisson was 
moored along a palisade of piling placed 
obliquely to the course of the Seine nnd 
other piles were driven to form a palisade 


on the opposite side. Then the enisson was 


caused to descend and sunk into an excava- 
tion previously made. Later it will be 
lodged securely in place. 

All the other caissons required to make 
the tunnel will be handled in this way and 


sunk end to end, then the temporary wall. 
at the extremity of each will be removed |. 


and the remarkable portable bore will be 
complete. 
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ARTIFICIAL TRAILS FOR TRAIN- 
ING HOUNDS 


= In England, where hunting is a popular 

sport, artificial trails are laid to train the 
pack to follow the scent. In laying the trail 
4 unique contrivance ig used. It consists of 
п wheel, on the rim of which are four bucks 
feet, and having а curious canister, filled 
with the buck's sweat, 
at the axle. As the 
wheel revolves tha 
huck's feet make tracks 
on the ground апае 
&weat pecolates рп 


l.aying the Trail 


the canister, setting up on artificial scent, 
which the hounds follow readily. The illus- 
tration 18 by courtesy of the Illustrated 
London Xews. 
f IEEE TERN 

A gas meter which was installed in Lon- 
don in 1859 is still in use. It ought to be an 
exemplary meter for it is in a church. 


the three 
being ruled in squares like the regular cross 
section paper. 
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AN EASY METHOD OF DRAWING 


А system of drawing which greatly assists 
and facilitates the work is fully described in 
an extremely interesting article in Wood 
Craft. The method involves the use of 
specially ruled paper, the lines, however, 
are not strong as shown in the cuts where 
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How a Wrench is Drawn 


they appear Шепту in order to be more 
easily understood. When the sheets are used 
for blue printing, the ruling searcely shows. 
An examination of the illustrations will ex- 
plein the/plan, The prepared paper, which 
сап be purchased ready for use, is ruled In 
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isometric directions, instend of 
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WATER SUPPLY FOR COUNTRY 


BUILDINGS 


А gas engine expert of national reputation 
remarked to the editor of this magazine re- 
eently that in a few years the windmill now 
found on almost every farm would disnp- 
pear. He stated that the gas engine, which 
can be depended on to pump water and «do 
other work, nt the precise moment when the 
service ін wanted would eventunlly replace 
the windmill. 

In this connection, another evolution is 
worthy of note, and that is the reservoir 
for containing the water. Steel tanks placed 
in basements or underground are rapidly 
taking the place of the wooden tower-tanks. 
The reasons for this are concisely stated 
by Wm. Paul Gerhard, a recognized author- 
ity on country water supply. He says: 

Exposed towers must suffer the deteriorat- 
ing effects of the weather, and they also 
must be able to withstand heavy wind pres- 


sures, Wooden tanks when left standing 
empty and exposed to the sun become 
leaky; those intended for ‘winter service 


should always be frost-proof in the best 
manner, Outside tanks are made of wrought 
iron or steel with riveted joints, nnd such 
tanks are nearly always round in section, 
They eost from 50 to 100 per cent more than 
wooden tanks without having superior nd- 
vantages to offset the larger cost. The теде 
sons why wooden tanks are more often used 
than steel tanks are that the latter are more 
dificult to erect, they give trouble by ren- 
son of sweating, nnd they rust soon if the 
outside paint із not constantly renewed. The 
objection to inside tanks is Жл their size 
must necessarily be limited, hence they pro- 
vide an insufficient storage of water. 

Pressure Tanks. —This system has many 
sanitary and constructive advantages, pro- 
vides for an excellent fire protection, anid 
does away with the use/of fire engines, The 
water stored in the underground tanks is 
kept cool, remains pure, and cannot beceme 
contaminated as in the open tanks. More- 
over, in the case of the underground source 
of supply, there. is no exposure of the water 
to the sun’s гауя, hence there will be no 
annoying. growth of algae. There is also 
no trouble from freezing of the water in the 
reservalr./ In all cases Where objection is 
raised to the appearance of an elevated 
tank, or to the heavy additional expense re- 
quired to make it look well, this system is 
well adapted and worth investigation on the 
part of property owners. 
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FLASHING LIGHTS ON TROLLEY 
WIRES 


The sight of a trolley car at night causing 
blinding flashes of white and blue lights 
along the trolley wire ің one familiar to all 
our readers. These flashes occur at quite 
regular intervals and at the point where the 
wire is suspended, At those points, the wire 
is held by what is called a trolley ear, which 
partially encloses ihe wire, The wire is 
either clamped tigutly or soldered to the ear 
to hold it in place. 

When the groove of the trolley wheel be- 
comes unevenly worn the wheel does not 
make a smooth even contact when passing 
under the ears, and the space between allows 
the current to jump across the small gap and 
in doing so becomes visible, forming an are 
Which appears asa flash because of so short 
duration. This/explains why one car will 


flash the entire length of the line and the 
one following will emit no flash. The same 
result is also produced when a trolley ear 
becomes worn or bent so It does not evenly 
fit the groove, but the worn trolley wheel is 
the usual cause of the electrical display. 
Figs. 1 and 2 show a trolley wire fitting 
evenly into the groove of a trolley wheel. 
Figs, 3 and 4 show the uneven connection 
at trolley ears, due to the groove being worn. 

An English lineman, Н, Dudgeon, who has 
made a study of overhead construction says 
in the London Electrical Review: 

"I found that the ears seemed to wear ir- 
respective of the way they were suspended 
—either rigid, span or puil-off—but that the 
wear varied according to the gradient of the 
road, the number of cars using it, and the 
tvpe of ear. On a level road, both ears on 
the same span wear nlike, but on a hill those 
on the up line wear worst, and the steeper 
the hill, the more wear on the ears." 
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NOTABLE CONCRETE 


The two views nre of the same bnilding 
showing the rapid progress made in less than 
two weeks, This structure igan three-story 
manufacturing building 103 ft. bx 319 ft. 
built of reinforced concretesand tile—a3 con- 
struction at once fireproof and durable, Just 
how long buildings of this txpe Avill endure 
ix nof, of course, yet known, but concrete 
engineers claim for them a century or more 
unless torn down. The fonmdations are con- 
crete, as also the basement^floor and tlie stip- 
porting pillars and eross benims are of rein- 
fore) concrete. The partitions and roof are 
of tile, A shell of brick will be used for the 
exterior wall surface, 

Work was commenced September 11, and 
the building was practically completed No- 
vember 15.—Contribnted by F, S. Cummings, 
Detroit, 

ee 2 

Cas plants are being constricted in +i 

parts of Тарап. 
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JONSTRUCTION AT DE- 
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As the Work Appeared on October 12, 
PANAMA CANAL CONSTRUCTION 


Hy John Barnett. 


тып 


Before I left Panama for the United States 
| noticed in the Pamina Star & Herald, 13th 
August, another елтип plan by Major Cassius 
E. Gillett proposing a 100-ft. level canal, cost- 
ing probably $100,000,000. Much valuable 
time may be spent in considering the various 
propositions, but in the end the decision will 
he to build a sea level canal for tlhe reason 
thet it is the best and the cheapest in the 
long run, and should be 250 ft. wide to ač 
commodite vessels of the near future. 

It can be carried ont in about seven years 
hx using proper machinery and working &- 
mile sections, or less, according to hills or 
rock to contend with. House the men and 
feed them, right at the point of work, wlth 
goml substantial food at à fair price. Have 
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TROIT SHOWING PROGRESS MADE IN TEN DAYS 
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and as It Was оп October 23 


three rangs of men on each section working 
eight-hour shifts night and day, ^ 

Dam the Chagress river and use the water 
to run turbines generating electricity to light 
the canal from one end to the other, also 
for operating powerplants, ete, This dam 
сап be arranged to allow an overflow of 
about one quarter meoré water than its nat- 
urn] flow in times of flood. Electric lights 
and power would also be useful after com- 
pletion of сапа! ана all this at compara- 
tively little. expense. An electric railway 
parallel with canal would he valuable. 

The @utranece to the сапа! at each end 
should “be 350 ft wide, Grade both sides 
of canal to an agreed level, then fll] up all 
the “back low-lying swamp land, ete, by 
using suction dredge pumps capable of band- 
ling 6,000 cubic yards of material per hour 
each, Have two in the canal at ench end 
to follow up other excavators and grading 
canal to its proper depth as they go. After 


all the low and swamp lands are filled up, 
then have ready for use large, fast steam 
barges, that сап be built to haul the dredz- 
ше out to deep sea; these barges can 
be better handled than ordinary barges with 
steam tugs to haul them out and back; 
in fact, if properly built would do 
the work much quicker and after com- 
pletion of canal could be easily altered 
for freight barges and I think would readily 
sell. By this method the canal could be 
finished and opened up for commerce by 
December, 1912, for we have the men, we 
have the will, and we Пате the money. 

The tide level locks should be double or 
twin locks to accommodate vessels both 
ways, up nnd down, and should be 1,100 ft. 
long by 125 ft. wide, each, to accommodate 
vessels of the near future 1,000 ft, by 100 ft. 
beam. This class of vessel will make ocean 
passenger travel n luxury, and will be of 
advantage іп handling freight. 
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ASCEND ALPS IN ELEVATOR 

Persons not hardy enough to risk the rig- 
ors of Alpine climbing are now enabled to 
mount to the snuminit of the Ilummet- 
Schwand mountain, 2,600 ft. above sea 
level, hx meang of 
the longest lift in 
the world, an ele- 
vitor 600 ft. hich, 

The elevator is 
located not [аг 
from Lucerne, anil 
the tourist who 
wishes to ascend 
follows mn pietur- 
esque road cut out 
of the side of the 
mountain aml over- 
hanging the likes, 
In thirty minutes 
he «arrives at n 
srotto in which the 
elevator shaft is 
hidden. The elevi- 
tor is opernted Пт 
electricitr. The 
enge is 12 fert 
square and опт 
«pveon — pussengers 
nre earried — each 
irip. For the first 
213 ft. of the as- 
cent the eagzeshoots 
up through an. vell 
of masonry, then 
suddenly emerges into the vinre of aliyi 
still rising in its slender shaft of steel 1й1- 
tice work, through a distance of 387 ft. 
The ascent is made in three minutes. At 
the top the passengers land on. an open 
gallery leading to the sunimit-of tlie moun- 
tain, Where the view is zlorious. 

Two strong steel cables are nsedl to lift 
the cage, and in case the electric. power is 
interrupted it can be lowered by hand from 
within to the starting point. А steel lad- 
der runs up the full height of the shaft. 


Alpine Lift 
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PROTECTED TIRES AND WOOD 
WHEELS FOR MOTOR CARS 


The enormous production of motor cars of 
all kinds, here and abrond, is making such 
a demand for rubber used in the tires, that 
some method of sub- 
stitution or protection 
of the rubber tires is 
becoming an absolute 
necessity. Already man- 
ufacturers nre using 
less nml less pure rub- 
ber, because purchasers 
are unwilling to pay a 
price for tires which 
n genuine rubber tire 
must bring. Amd the 
applieation of power to large passenger and 
freight vehicles necessitates rubber tires of 
auch large proportions ns were undreamed 
of n few years ago, In all the arts requir- 
ing rubber.there ]s a constantly increasing 
demand, which, ін causing a steady Inerease 
in the price of raw rubber. 

Amone the most recent ideas in tires the 
Motor Age, cites n French invention by 
Herault which consists of а metal trend per- 
mánently united with the tire casing; out- 
side the rubber tire Is a heavy leather strip 
fo which nre fastened 
metal blocks, nlternat- 
ing square and oblong 
in shape, whieh are riv- 
eted through the tire 
casing. It is hoped the 
plan will prove success- 
ful. 

For heavy vehicles an 
American company is 
making а wheel with 
the rim built up from 
sections of wood blocks 
Which have been chemically treated. Any 
segment can easily be removed and ге- 
Placed and the wheel costs less than one 
rubher-tired wheel, and is expected to last 
three times as long. 


- "er a 


IN THE JANUARY ISSUE WILL BEGIN 


a series of articles on the qualifications necessary 
for a young man to succeed in the leading industrial 


occupations: 
pations offer. 


Also, the inducements which such occu- 
These articles have been written by the 


editors of the leading trade and technical journals 
representing the subject discussed. 
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This department will appeur regularly in the future and will conta'n talks on chemical subjects 
of general interest written in unscientific language so that you can understand it,'" It 15 hoped that 
the readers of Popular Mechanics will assist us in making this section of the magazine as helpful as 
possible and with this end іп view suggestions as to articles of interest or Inquiries on chemical sub= 
jects will always be appreciated. In this connection Its editor will be pleased to answer for our read- 
era all questions that may be addressed to him, only stipulating that the answer must not require the 
expenditure on his part of any expense for analytical work or extended research. Address all inquir- 
ies with selfeaddressed and stamped envelope to Dr. Мах D. Slimmer, 357 Dearborn Street, Chicago. 


BOILER ROOM CHEMISTRY. 

An understanding of simple chemistry 
сап probably best be brought to renders of 
"Popular Mechanics” by selecting some sub- 
ject of general interest to serve as au Illus- 
tration of the various facts that will be 
treated in these talks. Probably, n study 
of economy iu industrial operations, from 
the standpoint of the power plant, more 
nearly meets these requirements than апу 
other subject one might select. Іп «addi- 
Поп to being suitable for explaining matty 
simple chemical phenomena, it is of vital 
interest to every one connected with апу 
manufaeturing enterprise, whether he be 
employer or employee, When we stop to 
consider that a saving of $5.00 a week enn 
ensilv be effected, even in a small power 
Plant, br the proper observance of the facts 
that will be set forth In these articles, snd 
that this represents $250.00 per annum, or 
the gross earnings on an (investment of 
$2,500.00, one ean realize the importance of 
the subject of boiler room economy, Мо 
other item about the average industrial plant 
offers greater opportunitics, for saving, or 
yields more gratifying results, 

The subject naturally divides itself into 
three parts. First, we must consider com- 
hustion, fuel and the conditions under which 
it should be used; secondly, the water sup- 
ply, boiler compounds amd methods of water 
treatment; and thirdly, n consideration of 
lubricating oils, А consideration of sources 
of power, other than steam, will not Гай 
Into the seope of. these articles, as the 
chemistry involved Is, for the most part, not 
such as ean be untechnically made clear. 


COMBUSTION, 


The word combustion is, of course, famil- 
inr to every one, and we all know that, 
when a substance burns, ая we ordinarily 
вау, it gives off heat nnd light. Now, what 
really takes place when a substance burns? 
What do we mean when we say that we 
kindle а fire? If we take a candle, and 
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By Max D. Slimmer, ГІ. A., Ph. D. 


we notice that it grows shorter. 
We say it burns up. Now, take the burn- 
ing eandle, and plaee it under water. The 
Паша goes out. Evidently, more than light- 
ing is necessüuüry to make а cnndle burn. 
Next, place the candle on n small wooden 
float on the surface of a bowl of water, and, 
after lighting it, corer it with a fruit jar, во 
that the sides of the jar are under the sur- 
fice of the water. Whit happens? The 
candle becomes extinguishel In the same 
мау, a елі іс set on the table, and covered 
with a tight fitting jar, goes out In a short 
time, The larger the jar, the longer the 
са burns, In a word, the candle de- 
ponds on something in the air for its ability 
to Turn, aud, in burning, this substance Is 
used up. 

Phosphorus is a substance which burns 
very much more easily than a candle, in 
fact, in order to keep it from burning spon- 
taneously, it is necessary to keep it under 
water eonstantiy, Let us then take a small 
piece of phosphorus, about ws large as a 
pea ind place it on a large cork. Place this 
cork on the surface of а dish of water, tak- 
ine the greatest possible care to prevent 
the phosphorus coming in contact with our 
hands, The next step in the operation is to 
light the sulstinee quickly and, with the 
greatest possible speed, cover the dish with 
п fruit jar. The phosphorus burns with a 
bright flame and the jar becomes filled with 
White fumes, After the vessel Шан cooled, 
we notice that the volume of cas within it 
hos decreased nnd, if the operation has been 
carried out carefully, we willl find that about 
one-fifth of the air hag been used up. That 
part of the air which has been consumed is 
oxvren. The process which substances urn- 
dergo, when they combine with the oxygen 
af the nir, is ealled oxidation. 

Oxidation is, perhaps, the most obvious, 
and commonest, chemical phenomenon. The 
process is taking place about us constantly. 
In many cases, such, for instance, as the 
rusting of iron, which is a true oxidation 


light it, 
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process, it takes place at ordinary têmpera- 
tures, Again, higher temperatures are nec- 
essary, before some substances will com- 
hine with oxygen, This change is often ac- 
companied by the evolution of large quan- 
tities of heut. Every reaction which takes 
place rapidly, if it be accompanied by so 
great an evolution of heat as to produce im- 
candescence, is termed combustion. ln or- 
Пст to bring about the combustion of tlie 
substanee to be burned, it is often neces- 
sary to raise its temperature considerably. 
This accomplished, further heating, from 
without, is not required. 

The temperature at which combustion 
takes place ін known as the kindling point, 
and it varies for various substances. For 
example, phosphorus ignites at very low 
temperatures. Upon this property its use 
for mateh heads depends. Matches are 
made by dipping wood first іп plo. phorus, 
and then in sulphur. The kindling points 
of the three substances, «are, taking the 
lowest first, phosphorus, sulphur, and wood. 
The phosphorus ignites, and the heat evolved 
riises the sulphur to its Kindling point. 
In turn, the sulphur ignites the wood, and 
this, once raised to its kindling point, burns 
steadily. 

When phosphorus was игені in air, it 
underwent combustion, and consumed all 
the available oxygen, and the reshlue no 
longer supported combustion; that is, the 
phosphorus ceased to burn. On the other 
hand, when the candle burned, it behaved 
quite differently. The volume of air, in 
which the candle burned, was not appreci- 
ably diminished, although it had lost its 
power to support combustion, How can we 
explain this variance? Let us take/a glass 
of water, and ndd a small piece. of fresh 
lime, The lime erumbles, and the water be- 
comes milky, ond perhaps warm. If we 
let the glass stand quictly for some time 
the solution will become clear, and all the 
lime will settle to the bottom. Should we 
taste some of this “lime water,” we should 
find that it tastes soapy. This alone shows 
us that this ean not be simply water. To 
further convince ourselves of this fact, how- 
ever, let us evaporate some of it. Upon 
evaporation, we find а slight solid residue, 
The water has dissolved some of the lime. 
For the present, we shall say no more about 
the subject of solution, but we shall treat 
of it fully, when we discuss the question of 
water-supply for boilers., 

Let us now pour some of the lime water 
into a fruit jar and shake. Next, place a 


burning candle into n second ігі” Jar, put , 
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on the cover, and wait until the candle goes 
out, Now remove the candle, and pour some 
lime water into the jar, nnd shake. The 
lime water becomes turbid. As we found 
ibove, when we shook lime water and pure 
wir together, no turbidity was noticed. It 
is obvious, then, that the cloudiness which 
we now Observe, Is due to the fact that the 
eundle, when it burned, changed the char- 
acter of the air. lt contains some new suli- 
stance, We ascertained this fret by the use 
of lime water. Any substance which makes 
known to us the presence of another sub- 
ataince, we call a rearent. [Lime water, 
therefore, is a rengent for the substance 
that is formed when a candle burns. 

Now let us take another portion of tle 
lime water, and blow into it, We notice 
that the lime water again becomes turbid. 
Evidently, our breath contains the same 
substance that is produced when the eandie 
burns. In other words our bodies must be 
burning, just as the спе burns, and the 
force exerted when we lift something, or 
walk, or do any other work, is in sole way 
similar to the energy stored in the boiler. 
This substance which gives the reaction with 
lime water із known as carbon «dioxide or 
carbonic acid gas. It is formed whenever 
enrbon or carbon compounds burn, 

When n candle burns carbon dioxide is 
not the only substance formed. If we were 
to held à cold glass over the flame we shouid 
notice that the coll surface soon becomes 
covered with a dew ind on careful examini- 
tion we should find this to consist of pure 
water. Water is п compound of oxygen anid 
hydrogen just as carbonic acid gas is à com- 
pound of oxygen and carbon, Such com- 
pounds of oxygen with other substances are 
known as oxides and are formed whenever 


any material burns. Up to this point we 
have become familiar with one gaseous 
oxide ond a liquid. There are, liowever, 


тапу substances which give solid oxides on 
burning. Such substances do not lose 
welght on burning ns does the candle or n 
piece of coal. A common example of à ma- 
terial which grows heavier on burning is 
ordinary iron. When iron burns it forma 
rust. Ordinarily iron does not combine with 
oxygen rapidly enough to produce іпсап- 
Поясепсе, If, however, à piece of Iron wire 
is ignited іп a vessel containing pure oxy- 
zen it will burn with a bright white light 
amd the iron oxide formed will be found 
to weigh almost one half as much again 
ан the iron originally taken for the experi- 
ment, 
("Го be continued. Y} 
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BIG ORDERS FOR RAILROAD 
EQUIPMENT 


The present vear promises bo brenk all 
records in the constriction of гг] euquip- 
ment. Тіс Reilwas Age compiles the fol- 
lowing comparison of 41 weeks of 1905 түш 
1902, which was n reeconl-hrenker. 


41 Weekg 


1902. 1505. 
Freight. cars „++. 4,199,248 196,612 
Passenger curs 2,452 2,291 
Locomotives 4,665 4,151 


I: will be noted from the above table tilat 
orders for freight cars for the first 41 weeks 
of the current year are in excess of any 
previous усаг, while the contracts for pas- 
ветер cars and locomotives, If continued at 
their present rate, will also exeee any pre- 
vious record, 

A MOTOR SALVAGE CAR 


Хех in importanee to the fire-fighting np- 
paratus in the preservation of property iti 
our cities comes the salvage car. Every 
moment from the time the alarm is received 
until the salvage crew has saved all it. ean 


from the flames is of utmost importance. 
With this іп mind, the more progressive 


cities have adopted the use of motor salvage 
ears, Which enable the crew to nrrive at the 
scene of the fire In the least тте роке, 
Сіпсіппііі, Olio, is one of the cities thus 
equipped for effective service, Her таре 
cir consists of a touring саг chassis;rvigged 


Courtery Winton Motor Carrings Ca. 
Cincinnati's Motor Salvage Car 


with a specially designed body, equipped 
with all the necessary apparatus and carry- 
ing a large crew. 
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NEW PROCESS FOR COOLING CARS 


А new 9 process for icing [fruit cars is 
пейш tried in California. One leing ік ex- 
pected to hist during the entire trip. The 


Forcing Cold Air into a Fruit Car 


&enret lies in exhausting all the warm air 
trom the ear amd at the same time forcing 
п blast through the ice, with the result 
that in six hours all of the alr in the ear 
is redueed to freezing amd the fruit thor- 
oughly elilled.—Contributed hy A. C. Whee- 
lock, Sacramento, al. 

TAX ON INDUSTRIAL ALCOHOL 

SHOULD BE REDUCED 

Industrial alcohol, which is made from a 
variety of products such as potatoes, beets, 
corn, ete., has alrendy demonstrated Its fit- 
ness as a fuel power for motors, launches, 
automobiles amd many other purposes, It 
seems to be the one available fuel capable 
of competing with gasoline, the price of 
which is constantly advancing.  Europenun 
countries have reduced or removed the tax 
on industrial aleolol; here the tax is 2.000 
per cent of the cost of making. This tax 
should he either entirely removed, or, if mec- 
essary, to һе taxed in order to control the 
manufacture, then let the tax be 1 nominal 
one and not prohibitive as at present. 

—— е Ң ----- 

Burnt linseed oll is that which has been 
holled three times, It is darker than other 
ois and will not sprend ont on paper, and 
for this reason is used by litho printers. 
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French Compound Duplex Freight Locomotive, Nord Ry. 


NOVEL FRENCH LOCOMOTIVE 


Which Мау Revolutionize Present Designs-«-1n 
Reality a Double Header With Only One 
Boiler and Crew, and No Tender 


In order to avoid the use of two locomo- 
tives, or the cutting in two of heavy trains 
оп certain divisions of the Nord Railway of 
France, the chief mechanical engineer, Mons, 
ilu Bosquet, has designed and built two mi- 
chines which are the wonder of/ European 
railroad men. 

The new type is in fealitv a double header, 
with only oue boiler, one crew of two men, 
and no temder, There are/two sets of six- 
coupled drivers with. two pair of carrving 
wheels between, Drivers are 5714 in. diam- 
eter; carrying wheels 3315 in. diameter. The 
locomotive ік fourerlinder compound; the 
rear evlimders лт diameter of 157% in. and 
26) in. stroke, are high pressure, The low 
pressure cvlinlers which actuate the for- 


ҮНІ set of drivers are 247, In. diameter 


= шашы 


with 26", in. stroke, Іп starting or on 
grades both sets of eyxlinders can be worked 
Ше pressure, To increase the weight on 
ihe drivers four side tauks for water are 
built 

The steam passes from the boiler to a 
rotatable joint nt the rear of the firebox— 
below the tire door amd above the pivot of 
the rear set of wheels. From this rotary 
joint n separate steam pipe supplies stenm 
tà ench oof the high-pressure cvlinders, a 


special system of knee-fJointed pipes connect- 
dug the high-pressure cylinders with the 
‘low-pressure cylinders, while the utilization 
of the new type of intercepting and starting 


valve recently brought out on the Nord of 
France Railway permits of the starting of 
the two zroups of engines as simple expan- 
sion engines. The ends of the two cross 
hennms are provided with slides bearing on 
castings attuehed to the rear running gear 
frames, and by this means the rear set of 
wheels ean turni in a liorizontal plane round 
its pivot, but cannot move in any other 
tirection as сап the front set, which hare a 
spherical pivot. Buffer springs are provided 
with a view to minimizing the transverse 
oscillations and the front set сап thus adapt 
Itself to the inequalities of the rond, without 
іп any degree affecting the suspended mass 
resting on the central girder. The Railway 
Review saves: “In the course of some recent 
official trials, the engine illustrated herewith 
proved its ability to haul a load of nearly 
900 tons, over a grade rising 1 in 80, nt a 
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speed of 12 miles per hour, the engine pass- 
inz with ease over curves of 231 ft. radius. 
whilst when it was traveling at a aperi 
exceeding 43 miles per hour, the engines 
were perfectly steady, 

rt  ___ 


GREAT FACTORY OF CEMENT 
BLOCKS 


The largest wagon factory in the world 
ік now beine erected at Moline, ПІ, sunl 
Will cover 15 acres. The hnilding will he of 
cement blocks, with an estimated «uu vini 
over brick of £24,000. The power through. 
out will be electricity. 

— --- 
A DOG MOTOR 


А dog motor is in snecessful operation in 
Californin. This suzeests пп opportunity for 
some one With n faney for Heures to esti- 
mate the amount of useful power now run- 
ning at large, serving no useful ІНІН нні, 
thronzhout the jand. 

The illustration leaves Tittle deseription 
necessary ая to the construction smd operi- 
tion of the motor which is connected hx au 
rope drive to a grindstone, In this particu- 
lar instines the dog enters. into the work 
with evident pleasure, nil makes mo ОВЕ 


mama 


a Сы. 


Courtesy O. H. MeLoun, Carpantar 
The Motor іп Operation 
їо escape. Where the service is less willing 
the wheel сап le covered with wire netting 
to keep fhe power from eszenping, and a 
small ratehet wheel amd (mechanical) dog 
placed. on the axle will insure movement in 
the тігін direction only. 
| "CM 

In a test of suhmarine signaling conduet- 
ей on the vessel “Lucania” in England re- 
cently, a signal bell on a lightship at the 
mouth of the Mersey was heard at n dis- 
tance of nine amd one-half knots, The ves. 
ве) was under full steam at the time. 
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HOW FURNITURE 15 MARKETED 


continuous Expositions of Ever-Changing Displays 
Fill Great Buildings 

The American people spend ceonsilerably 
іп excess of $100,000,.000 every year for fur- 
ийиге. Іп this is included athe Medest fur- 
nishings for housekeeping dn a single room 
imd costing all told only $25 all the war up 
to the $100,000 order іп furnish a mansion. 
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New York Furniture Exchange 


Furniture is one of those things of which 
the traveling salesman cannot carry a full 
line of samples, And the stvles are ever 
changing, with as ma nv new novelties as a 
dry gods store, The retail dealer, there- 
fore, lis to come to the seller to select hig 
stock. This has brousht about during the 
past few years the establishment of great 
expositions, where manufacturers display ` 
and sell] their zonis. 

In Sew York and Chicago immense Sky- 
scrupers have been ereeteqd for this exclu- 
Sive purpose, wlere everything manufac- 
turel in the furniture line is exhibited by 
the manufacturers, At first these exposi- 
tions were held each spring nnd fall but 
now ther sre mule continuous throughout 
the year, The buildings are Rpecialiy con- 
structed as to light, even temperature, and 
lire protection. 

— 

In the fall hefore the furnace is started 
up for the winter, the registers all over the 
house should be closod and п good fire built 
to roast the ж ерин апа foreign matter that 
linve collected in the pipes during the sum- 
mer. This is recommended ae Wise preenm- 
tion by Dr. Spalding of the Chicago health 
department, who saya that these germs 
mingle with the atmosphere otherwise. 
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OPERATION OF THE LARGE GAS 
ENGINE 


How a 3,560 h. p. Machine is Put in Motion 
Only a few years ago a gas engine of 
100 h. p. was something unusual; now single 
units of several thousand horsepower are 


Cogriesy Sr. Er: Пета, 


Twin Tandem Gas Engine of 3,500 Н. Р. 


"rent. 
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in suecesszul operation, and are constantly 
being increased in size. Brief extracts are 
here made from a paper by Arthur West, 
read before the Americin Strect Railway 
Association. 

“One of the most important considerations 
in the design of large gas engines: is the 
arrangement of the cylinders. In a single 
evlinder, single acting four-exele-engimme ат 
explosion takes place once in every’ two 
revolutions. Іп order, therefore, to get the 
sume rotative effect as with a double acting 
steam cylinder, it is necessary to work four 
single acting cylinders on the shaft or two 
double acting gas cylinders tandem on one 
crank pin. With this arrangement four ex- 
plosions are obtained in two revolutions, or 
лп explosion every 180 decrees of crank 
angle. In censé of a mistire or premature 
ignition due to bad gas, the crank сап only 
move one-half a turn before another explo- 
sion takes place, In a single cvlinder single 
necting engine the crank must move two 
Whole turns before the next explosion, while 
with two single acting cylinders opposed to 
елеп other or one double aetlng cylinder 
the crank may be required to move one and 
one-half turns before the next explosion.” 

American gag engines nre great Improve. 
ments. over the European types in being 
much more simple, especially in the valve 
Efficiency varies with the different 
kinds of gas used. In the engine illustrated 
blast furnace gas will be used, making in- 
epection of the interior of the evlinders once 
in two months desirable, Provision is made 
for this examination through openings of 
CISY ACCESS., 

“The four-eycle engine lias, of course, to 
draw In its own mixture of air and gas 
and compress the same, and its functions, 
therefore, combine those of a pump, a com- 
pressor nnd a motor. It is the pumping and 
compressing work which causes the mechan- 
ical efficiency of the gas engine to be some- 
"what lower than that of a steam engine. 
The actual friction of the working parts 
need be no greater than with a well con- 
structed corliss engine. There is an 
impression rather prevalent that a gas en- 
fine Is uncertain and hard to start. А 
properly designed engine, supplied with fair- 
Iv decent gas, can be started as ensily as n 
steam engine, Large Westinghouse horizon- 
tal gas engines nre started by means of 
compressed alr, the only operations required 
being,(1) open the main gas valve; (2) close 
the igniter circuit; (2) open one com- 
pressed alr valve, similar in construction to 
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an engine throttle. The compressed air puts 
the engine in motion, which draws the 
charge into the cvlinders and compresses 
the same, after which the first explosion 
takes place, Compressed air ік shut off and 
the engine is in full operation. We find no 
more diffculty in starting our cas engines 
than a steam engine of comparative size. 


Italy no longer has a corner on the 
macnroni-making industry. Right here in 
the United States there have sprung up 
within recent years n number of large fac- 
tories to supply the rapidly increasing 
American demand. Іп Italy macaroni is 
regarded os the national food, and when 
first introduced into the United States it was 
for the purpose of supplying the Italian rest- 
dents of this country. Gradually, howerer, 
others, including the Yankee, came to like 
it, whereupon the industry wits given added 


Making Macaroni: 


impetus, | France amd Great Britain likewise 
learned from the Italian how to make macn- 
roni and the industry, especially in France, 
is now carried on upon quite an extensive 
scale, 

The American manufacture of maenroni 
is distinguished, as might be expected, by 
the introduction of different forms of labor- 


HOW MACARONI IS MADE 
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I desire to lay stress on this point, as one 
of the stock arguments against the gas en- 
gine is that it is dificult to get into operu- 
tion." 

The engine illustrated i& one of two twin 
tandem furnace gas blowing engines. For 
électric work а generator would be direct 
connected and the air cylinders omitted. 


snving machinery. In Naples nnd Cenon, in 
the early days of the industry, macaroni 
comprised mere lumps of poste squeeze 
апа dried. The wonk “macaroni” is derived 
from a Latin word which means “to erush.” 
It is a paste food, obtained by mixing flour 
amd hot water and kneading the dough. 
As in inodern breadmaking іп this country, 
hoth the mixing aml knending are done by 
machinery. Revolving machinery operated 
in large vats mixes the flour and water. 
Once in ihé shape of dough it is worked over 


e — - 


Pressing and Trimming Operations 


upon a flat surface by à system of mechani- 
eal weights, which also revolve, and which, 
in addition to crushing the dough, are so 
equipped that it is at all times Kept within 
bounds and moving in the proper channels, 

After being kneaded the dough Is eut up 
into large chunks and dropped into big 
baskets and carried to the macaroni presses, 
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Into the top of double-evlinder presses it 
«oes, from which it comes out at the hot- 
tom in the long hollow tubes, so familiar 


As the product comes from the presses it 
ін cut off in the desired lengths by an at- 
tendant upon the machines, who, in turn, 


"The Seasoning Requires About Ten Days" 


to the users of macaroni, This shape is throws these lenctlis across n stick. After 


given to the product by its passage through 
the dis of the press und the difference in 
the shape of these iles Із responsible for 
the various forms of paste foods which 
are шие in a шасии factory. — Some 
shapes do nof have the hollow centers De- 
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Boxing and Shipping Room 


cause of their smaller size. The object of 
the hollow center in the regulation sized 
macaroni is that it will cook better in this 
Porn. 


these lengths have been properly distributed 
on the stick, le places it upon n rack where 
the macaroni js eut and trimmed, as shown 
in one of the photographs. It is now ready 
to zo to the next room where great fans 
ure at work which «rx the product, after 
which it is rendy for the seasoning process, 
The seasoning takes place in a Ініме aAirr 
room and requires about ten days. The 
lung lengths of macaroni), thrown астояя 
sticks and hanging up by the thousands in 
this room, present п very novel sight. 
When properly sensoned the mnenroni 
рея to the inspecting aml packing depart- 


ments. 
Ее acca 


POWER FOR LONDON 


More than half а inillion horse. power is 
required for the factories and workshops іп 
the eity of London. At the present tinie 
tesa than Б per cent of this power is sup- 
plied by electrice menns. Ап effort is being 
mide to produce in enormous quantities elet- 
(ric power for transmission and use tlirongh- 
out the elty, thus doing away with the gin- 
eral consumption of coal with its attendant 
smoke, гия mul ashes. Tt is proposed te 
erect several generating stations in the out- 
skirts, thus removing the abjectionable fe 
tures from the city proper, 
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MODERN MANUFACTURE OF LIME 

The erude but useful lime kilns, built of 
some refractory stone or brick on a hillside, 
are rapidly giving place to the steel kil ls, 
which can be kept in continuous operation 
day and night. 

The “ready made” kiln consists of p 
heavy cast iron bed plate from which rises 
the steel cylinder, 11 ft. in diameter and 
50 ft. high. The interior is heavily lined 
with fire brick to within 10 ft. of the top. 
The furnaces, four in number, are 10 ft. 
from the base, and below the grate bars is 
the coaling cone, which is filled at intervals 
by opening the grates and allowing the hot 
lime to fall through. The lime cools suf- 
ficiently in the cone to load into barrels or 
cars. А foreed draft, as in a foundry 
cupola, insures a steady and intense hent. 

The fuel, which may be elther coal or 
wood, and the limestone ік carried із tie 


Single Kiln-=«Sectional View 


top in small саге on an inclined track, and 
constantly dumped into the kiln. 
It Is the custom now to erect these kilns 


in batteries, Fach kiln will weigh about 
22 tons nnd the fire brick to line it 7 tons 
more, The Wning is 244 ft. in thickness. 


One pound of coal will produce from four 
of lime. 


to five pounds Lime is made 


Battery of Kilns 


faster with wood, but costs more. The 
сарасиу of a single modern kiln is from 
100 to. 140 lbs. each 24 hours, and eost from 
$1,500 up. 
— i — —— 
SOUTHERN YELLOW PINE 


The yellow pine is, commercially, the 
most important of the southern pines, Long 
leaf pine is always yellow pine, but not all 
rellow pine ін long leaf. When manufac. 
tured if is known ая long leaf, Georgia, 
hard, and southern pine. Its supply is not 
confined to Georgia, although that state 
Arst made it known In the general market; 
it is found from southern Virginia, down 
through the Carolinas ond Georgi into 
Florida, and in Louisiana and East Texas. 
The long lenf is not found to апу extent 
more than 150 miles from salt water. The 
southern Lumber Review says: 

Tests made by the United States govern- 
ment show that the long-leaf is the supe- 
rior to the other in strength, elasticity and 
hardness, and of higher fuel value. If 
girenler weight is an element of value, the 
long-lear pine likewise has that quality. 
Long-lenf yellow pine is the strongest of the 
American pines, It is uniformly free from 
defects, The wood is even grained, and 
takes a high polish, 
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RUSSIAN OIL TANK CARS 


mal ee, БЫ... 


and burning of millions of dollars’ 
of oil and oil refineries at Baku, 


lution 
worth 


Au 


Oil Tank Cars of the Russian Government Railway 


Russia, has attracted unusual attention to 
this great Russian industry. 

The tank cars of the government railway 
in which the oi] is shipped overland—the 
major part being sent by water--are about 
one-half the size of tank ears used in this 
country. Each ear has a built-up exten- 
sion, as shown in the illustration, and is 
enrried on four wlieels, 

——— -|e 0-0 


GARDEN OVER ELECTRIC PLANT 


A duke, residing in London, liad п beau. 
tiful garden on a certain spot where an 
electric company decided it must establish 
а substation. The duke wonld not sive mp 
his garden aad the company ПЧ tœ hare 
Its station. The difficulty was overcome by 
excavating the garden, building, the station 
in л basement, and restoring the gorden just 
as it was before on the roof. of the electric 
plant. Trees, flowers and plants adorn the 
grounds, in the midst of which plays а bent- 
НІШ fountain, while beneath whirling trans- 
formers noiselessly but ceaselessly perform 
their work. 

———————— e  a— -------- 


MOTOR CYCLE FASTEST VEHICLE 


In the recent Paris races the motor eyele 


carried oof the, honors for speed. The 
12-horsepower /Peugceot ridden by Сіязас 
covered the mile standing start in 53 1-5 


seconds, or 3-5 of a second faster than the 
time made by Clifford Earp in the six- 
cylinder 8O-horsepower Napier. Averaged, 
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Peugeot made the fastest time in all the 
six events in which they started. 
------Ф-ғ-фт----- 


INGENIOUS AIR-LIFT PUMP 


An air-lift pump which is ereditnbly re- 
ported to be In successful operation in sev- 
eral places, ін one more practical illustra 
lion of actually doing what the books, have 
anid could not be done, In fact, the Patent 
Office declared the pump non-operative until 
п demonstration proved the contrary 

A pressure of 40 lb. per square inch will 
lift a column of water in. a pipe 92 ft. 
With the system in question using n 114-in. 
alr pipe and a 4-in. discharge pipe, water 
was lifted 210 ft. with 30 Ib. pressure, de- 
liverinz 220 zal per minute. In the ent 
"a" represents pistons of/alr and “w” pis. 
tons of waters "C" [а Ahe U-shaped well, 
amd “А” the air supply. The friction of the 
nir in passing from "D" to "D," while small, 
is yet sufficient to make the pressure at 
"D" less than nt. "B," with the result that 
at regular intervals the column of water at 
"B" falls to the level "x-y" and rises cor- 
respondingly ni "D," where it is carried up- 
ward in the ascending pipe. 

It should be remembered that the com- 
pressed air is at no time lifting n solid 

| column of 200 ft. or 300 ft. 

/E of water, but only a short 

section; and that the total 

length of the water pistons 

in a 300-ft. pipe, for instance, 
would be about 100 ft. 

One advantage of the meth- 
od ін that there is no sub- 
merged working machinery, 
as the air compressor сап һе 
Placed at the most convenient 
nearby point, awd driven by 
ап electri¢ motor, or the air 
ean be piped down from the 
surface. 
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Air«Lift Pump 
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SHOP NOTES 


pearing in this de= 


partment are reprint- 
ей in book form at 
the end of each year. 


All the articles ap- | 


CHINESE METHOD OF MAKING OIL 
SKINS OR SLICKERS 


What is called oil skins ail suuwesters is 
alied sllekers in civil life, amd have a dis- 
agreeable habit of sticking together when 
put away in dry, warm weather, which 
«poils them and makes them less water- 
prona. 

The following simple formula makes them 
witerproof and when thoroughly dry, you 
ean roll them up and put weights on them 
and they will come apart without sticking: 

To one quart of pure raw linseed oil add 
two fresh eggs, well benten, ші mix. Ape 
ply with a rag or brush, let dry and give a 
маан eoat,- Contributed by olin Rhodes 
of the V. S. &. Denver, 

lp 


SWINGING RACK FOR HOSE 


A hose rack that will swing in any diree 
tion the hose is pulled and may he рле 
near the eeiling and out of the way, pro 
vided the nozzle hangs within easy reach, is 


KC FA Fn fam і 
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Hose Rack 


shown in the illustration. This rack can 
be made by anyone, declares the Wowml- 
worker, and at trifling cost. It consists of 
п swinging double bracket 3 ft. long and 
with the sides far enough apart to allow the 
hose fo pass freely between. Tt is provided 


Contributions to 
this department are 
invited. If you have 


worked out a good 
idea or Know of one, 
please send it in. 


Uh arms of Тен, dBalf-round sticks, 
"Пин en top, over which the bose is looped, 
When the hose is wanted, merely grasp the 


nozzle andl walk awar nsmloit will come 
ТИІСТІ ТКБ 
i — — 
PORTABLE WORK BENCH FOR 


PLUMBERS 
The portable work Dench shown in the 
illustration. is deseribed hy л correspondent 
of the Metak Worker ns being especially 


FL кеб-ғісее 
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Plumbers’ Portable Work Bench 


eonvenient for plhombers. Lhe top of the 
bench is mide of 215-і, popar, 15 in, wide 
und 6*5, ft, long. Four long screw nipples, 
with the collar half of four unions on the 
short thremis, ire screwed up into loles 
boral, as sown, throngzgh floor Hanges which 
аге serewed to the under side of the top. 
Та set up the bench the standardis ire twist: 
el upright aml ihe top расча and Ше 
eollars of The unions serewed down with 
the hand. No braces of any type ire nec- 
essary іп general work up to 1'4.in. pipe. 
For benches to be nnse10 regularly on 1% and 
2-in. pipe some form of brace easily applied 
and leaving the bench still of the quick 
knockdown type would be an improvement. 
For starting ocensional threads on large pipe 
the thrust strain ean be taken care of with 
i piece of plank in the frame. 
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HOW TO MAKE A SLED BRAKE 

A sled brake like that shown in the sketch 
was used by a correspondent of the Black- 
smith and Wheelwright to hold loads of 
12.000 Ib. in the mountains. To make it, 
proceed as follows: 


Sled Brake Attached 


Make a roller, R, the same as a double 
eam roller for а wagon brake, only heavier, 
áin. round iron, Leave the end square 
for lever L to be held on with key. Make 
rods same as for a wagon brake, only make 
eve to connect with dogs A and B, To make 
the dogs take n piece of iron 55x53 in. and 
the length must depend on the width of 
the runner, but make Ше dog Б on the 
inside of the runner about 12 in. long. Make 
a square turn at the middle, Draw the end 
down 3 in. from that turn and let it come 
nt 45 degrees, Split the end and weld in 
a piece of steel, Sharpen so that it will be 
1!5 or 2 In. wide where it comes to the bot- 
tom of the shoe, The other dog, A, is made 
the some way, only it is long enough 10 
turn over the runner at the top ani meet 
the eye bar, E. They are connected to the 
runner with n М) bolt, whieh must be put 
in so the snow will turn the nut on iustead 
of off. 

ee 


CAT HELPS ELECTRICIAN 


Last spring, when wiring s house for elec- 
tric gas lighting, I had yorension to run а 
wire between п chamber floor and the ceil- 
ing to light the chandeliers in the rooms 


below, The gàs fitters’ had taken up floor- 
Ing in two places /nbout 15 ft. apart, а 


greater distance than E coukl work the wire 


through. è Аа interested spectator was a big 
yellow tom-cmt,/ “Foxie” by name, amd I 


concluded to impress him into the service, 
so J tied a chalk line around his body and 
pointed his nose down into the hole with 
directions to "seat," and he “scatted,” being 
attracted by the light at the distant open- 
ing, where he brought the line out all right. 
I have since repeated the performance, and 
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it will work every time, provided you can 
find the helper. If the cat is inclined to 
waste time under the floor, blow a little to- 
bacco smoke into the opening where һе 
started and he will hasten.—Contributed by 
Andrew Whiton, Hartford, Conn. 

ШО ЕЕ ВОЯ 5 


COMBUSTION SIGHT HOLE FOR 
TESTING A GAS ENGINE 

A vwvaiunble device for testing engines is 
caled a combustion sight hole and is adapt- 
cel for use with make.and-break igniters. 
The Gas Engine tells how to make this de- 
vlee, 

Screw a pipe піріне, Mein; iron pipe size 
with a long thread en-one end, into the cyl- 
inder head. Ow the thread of the nipple 
serow n Ixllo-in. reducer into the outer end 
of which screw а Лх'М-їп. bushing, to be 
used as a stuffing box nut in holding a piece 
of thick plate glass in position at the end 
of n Weie nipple. Use asbestos gaskets to 
separate the glass from the nipple and the 
iron stuffing hox washer. The distance of 
the glass from the inner side of the cylinder 
head showd be several inches to prevent its 
becoming overheated and breaking, and its 
dinmeter should be so small that it does not 
touch the inside of the reducer, 

This apparatus enables one to view the 
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Plate giras 
Combustion Sight Hole 


interior of a gas engine while the engine 
is in motion. For safety, do not put the eyes 
too close to the glass, but stand several feet 
away, though it is hardly probable that the 
glass will break. The cost of the device is 
under a doilar. 
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MIXING CEMENT 


То make п cement block as hard as a rock 
and with no limit as to its lasting quall- 
ties, writes J. H. Johnston. of Albion, Ind., 
proceed as follows: 

Mix the eement in the usual manner and 
leave stand 12 hours; then break it up and 
mix again. Let stand for another 12 hours 
and remix and use. 
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TO CUT A FIVE-POINTED STAR 


The neceompanving diagrams show how a 
Bquare of paper сап be folded «o that a five- 


pointed star сап be eut with one clip. The 
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Kink is old, but oftentimes useful.—cContrtb. 

шей by d. B. Dean, Reading, Mich, 
— — iie — — — — 


LEVERS FOR TIGHTENING GIB- 
SCREWS ON MILLER KNEE 


For tightening at onee all the cib-serews 
rocking the milling machine knee to the col- 
шип the aranzement of levers shown in the 
illustration works like a charm, says a cor- 
respondent of the American Machinist. The 
Short levers, A, are all of the same length, 
have the same distanes between holes and 
ч. the position of the 
square holes with .re- 
lation to the center line 
of lever is the same, 
Holes B are spaced to 
correspond with the 
epa eing oft the gib- 
Screws, 


The gih-screws were 
al] grown off at the 
ends when necessary, 
hefore, assembling, so 
that, when they were 
tight едеп would àl- 


low its lever, A, to stand at the angle shown. 

A movement downward from the position 

shown, аты! through an angle of about 60 

deopess, is sufficient to loosen the knee, 
fae —__— 


There are two kinds of sizes, oil and water. 
Oil size makes an adhesive surface upon 
which the, rold leaf must be laid imie- 
dintely. /Water size dries hard and when 
the cold ін to be laid must first be brushed 
over with water. ІНІ aizes nre used in dero- 
rating furniture, Water sizes are used for 
burnished gilding. Oil Sizes do not harden 
sufficiently for this purpose, 
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GRINDSTONE FIXTURES 
А set of grindstone fixtures like those 


shown in the illustration were made by a 
correspondent of the American Miller ten 
уелге ago and used for hanging a 600-Ib. 
stone. The stone hangs as true tedav as 
when first lune. 

The shaft, А, is a piece olla about 2 ft. 
long and tne hangers are four piéces of tire 
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Grindstone Fixtures 


iron, 114х115, 7 ft. long, drilled and tapped 
"4 in. from the end for set serews, which 
were made oval point to fit the countersink 
іп the shaft. The exe of the stone was Inid 
out and made 354 in. square with a cold 
chisel апа the stone was then hung and 
turned up perfectly with set screws. 
— _—— 


REGLUING BRIDGE OF A GUITAR 


Having oecnsion some time ngo to reclue 
the bridge of a fine guitar and not having 
suitable clamps, I removed the pegs from 
the guitar and replaced them with six bind- 
ing serews, taken from the carbons of dis- 
corded dry batteries ond left the Instrument 
alone till the zlue had had time to dry. 
This also allowed of immediate use of the 
guitar when necessary,—Contributed bx Wal- 
lice 5, Allen, Denver, Colo. 
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PATTERN SHOP CONVENIENCES 


For transferring lines to irregular surfaces 
the vertical pluml or box square will be 
found convenient. This device is shown at 
Fig. 1 and is made of wood. The marker 
shown at the upper part of Fig. 1 and in 
dotted lines at the right-hand side consists 
of a straight piece of hardwood with a brad 
driven in the end and filed to a point, as at 


A, or a metal plate let in flush. with /the 
face of the marker and filed to a point, The 
point should be in exact liné with the face, 
Ik, says а correspondent of the American Ma- 
chinist. Figure 2 shows how the device Is 
used for drawing a line neross/n core box. 
It is also convenient for pipe connections, 
stove work, ete, 

Another form of the device is shown at 
Fiz. 3, The brackets. on the device as shown 
at Fiz. 1 exelude dt from this class of work, 
but Fig. 3 receives its stiffening from the 
faces D and E. These are halved together 
япа attached to fare F and G as shown. 

A method of converting a rabbet plane 
into a core-box/ plane is shown at Fig. 4. 
Wing H, which should be twice as wide as 
the body of the plane, is attached to the 
body by serews at a right ongle to it, the 
face of the wing projecting slightly beyond 
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the sole of the plane at I, во that it comes 
opposite the cutting edge of the bit, The 
wing is gouged out opposite the throat J 
of the plane to allow the shnvings to clear 
themselves, 

А pair of calipers for large work is shown 
at Fig. 5. They have a light wooden frame 
made of strips screwed together and are 
furnished with adjustable pins, k, made 
from ordinary dowel-pin stock. 


4 


TO CARRY LONG PIPE ON A DE- 
LIVERY WAGON 


The job of carrying pieces of pipe 16 and 
20 ft. long on a 10-ft. delivery wagon Is one 
that often confronts the plumber or steam- 
litter. To make the pipe less unwieldy to 
transport a device like the one Illustrated is 
recommended by à correspondent of the 
Metal Worker. It consists of a forked sup- 
port to hold the pipe so that it can ex- 
tend out over the horses’ backs instead of 
trailing out at the rear. 

A support is pinced at the front and an- 
other at the rear of the swagon, the front 
one belng a trifle higher than the other, 
Each is supported by a standard which is 
prevented from revolving by a piece of pipe 
extending lengthwise in the corner of the 
wagon. Three straps or pipe hangers, 
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carefully bolted to the wagon box, fasten 
the upright in place, in each case. If the 
supports are fastened to the stanadrds by a 


Device for Carrying Long Pipe on Delivery Cart 


union. they will be detachable in 
bulky supplies are to be carried, 
— Se —— 


WAX VARNISH FOR MARBLE 


Marble or statues exposed to the air 
шлу be preserved by applying a varnish 
made of 2 parts of wax in 8 parts of pure 
essence of turpentine, Apply the varnish 
hot, п thin, even coat, so that the lines 
of the fizures will not he destroyed. 

— ee 


HOW TO MAKE RINGS AND РІЛ... 
LEY BLOCKS 


alae 


Rings and pulley blocks were once ealled 
thimbles, and only a few smiths knew how 
to make them. The process is deseribed by 
a correspondent of the Blacksmith and 
Wheelwright. 

“Drill a 15-10, hole in vour anvil and cut 
а thread iu it for a set serew, Then make 
в hand lever and fasten it to the anvil with 
the set screw. Make a piece to fit in the 


| ae p 
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ме Rings and Pulley Blocks 


anvil hole’ one inch square, and let it pro- 
ject over the auvil toward you. Fuller the 
end of it like a bottom swage. Make n 
loop the size you wish, get it hot, put it 
in the piece that is in the anvil, and bring 
your lever down on to it. Keep turning the 
hoop as it rounds it up, and you have a 
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complete thimble in less time than it takes 
іс tell you about it. 

"For making open thimbles, we used to 
hammer our iron to a feather edge on both 
sides, We had a hardy made so that it 
would eut the ends the right shape. Then 
we put in a bottom swage and hollowed the 
thimble with the pein of the hammer. Then, 
holding it with a pair of  nürrow-bitted 
tongs, we turned the thimble over the anvil 
horn with the pein of the hammer." 


| 


BRIDGE FOR FARM USE 
On à farm T Ар m ahal streams which 
it is necessary to bridee, the form of bridge 
shown in the illustration wil] be found 
adaptable із “almost any condition; and 
When it із built of good timber, says the 
Epitomist, forms a lusting and serviceable 
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Farm Bridge 


structure, This bridge is especially valu- 
able where a single log cannot be used as a 
stringer. Good timber of a size sufficient 
to sustain the weight the bridge must bear 
should be used for the stringers, a. 


HOW TO SQUARE WINDOW 
SHADES 
Window shades that «are imperfectly 


aquared will not roll up stralght, and this 
is almost certainly the result where a 
square, of wood or metal, is used for the 
purpose, 

The proper way to square a shade, directs 
Hartshorn's Holler, lis to cut the cloth off 
the roll the right length, allowing for the 
bottom hem and for several turns around 
the roller when the shade is pulled all the 
way down. Then fold over the cloth, and 
bring the two outer edges together (Fiz, 1). 
If the finished shade is to be narrower than 
the cloth, measure off one-half the width, 
top and bottom, using a rule, and put an 
awl through both thicknesses of cloth as 
close to the top and bottom as possible. If 
necessary make a slicht short crease at the 
top and bottom of the shade. It is a good 
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plan to use two awl. Then spread the 
cloth out flat, carefully place n straight 
edge on prick marks A and В, Fig. 2, апа 
with an ordinary shoe knife, very sharp, 
eut out the cloth. Cut also lines С to D, 
A to C, and B to D. Every corner will be 


m" Fig. 3 


a perfect right angle. Fig. 3 shows how the 
edge of the knife should be ground, round 
and sharp. If the cloth is the right width 
for the curtain without cutting, only the 
top and the bottom need be squared. A 
number of shades may be cut down at ойе 
time. 
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TO BROWN GUN BARRELS 


ES SS -- 


Mix chloride of antimony to thin creamy 


consistence with olive oil. Hent the iron 
slightly, dress evenly upon its surface 
with the mixture and leave until the de- 


gree of browning desired is produced. 
арф 


IMPROVED ELECTRIC ALARM 


An improvement in the electric alarm: at- 
tachment for an alarm clock deseriled in 
our July number is suggested Пу Claude E. 
Harrison, of Clinton, Iowa, Who says the 


BATTERY | 


Proposed Improvement for Electric Alarm 


Қо. 24 wires which twist together to close 
the elrcult. soon play out. 

Insteml of the Xo. 24 wires use a piece 
of leatber 15 in. by 3 in. On one terminal 
of the circuit place a contact plate made of 
copper nnd on the other terminal put a piece 
of clock spring. 

То set the alarm, place the leather be- 
tween the plate and the spring, When the 
alarm rings the leather will be twisted from 
its position, thus closing the clreuit and 
ringing the bell. 

By placing a point switch in series with 


Гор ёге 


Old Method, Using Wires 


Never use shears for cutting shades, as 
they cut jagged edges and cause the cloth 
to ravel. 


the circuit, the bell can be stopped without 
any trouble, During the day the clock can 
be used in any place desired. 
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CIRCUIT-BREAKER ALARM 

This is an English idea and can be con- 
structed by any electrician at practically 
по expense. When the breaker opens from 
a short-circuit or overlond the attendant 
may be engaged elsewhere and not hear 
the report. The plan was sent the London 
Electrical Review by Б. N. Tweedy, who 
BUYS: 


Cini hreakss hand, 
flos] ринг 


Fra, 2. 


г, Тена ртн clamp; а.с, Local 
кє, E B, к НС bell. 


Fa 1. 


Cuxuil beg ted hangdse, ope pogitian 


Fia. 7. 
"It is hardly an exaggeration to sfv that 


no tools are required to manufacture the 
device, Certainly it can be made and fixed 
by the nid of a knife, a pair of pliers and 
а screw driver, and the eost per breaker is 
minute, especially if the switchboard at- 
fendints do the work, as they well mar, 
while on duty. There. сап he ^no uncer- 
tainty about the action of the contact 
maker, for it depends on» gravity alone; 
and the contact faces ате always vertical, 
во that dust cannot cling sufficiently to in- 
sulate А from C when the brenker opens. 
Ая the current passing through the local 
circuit is infinitesimal, the nivoted joint, В, 
which is the only moving part, can be made 
so loose as to preclude the possibility of 
sticking, but to provide a still higher farc- 
tor of certainty the contact maker, A, may 
be weighted. 

It wil be seen that ihe cirenit-hreaker 
must be kept in the closed position even 
when the feeder or generator is out of serv- 
ice, unless m switeh is inserted іп the local 
circuit of each breaker: but there ің na 
practical objection to that, as there ің Al- 
ways а switch in series with the breaker, 
and, so lohg ав that is open, the feeder or 
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generator will remnin isolated, The inter- 
position of n tumbler-switeh to cut any 
breaker off the alarm bus-bars is to be 
deprecated, innsinuch as there ів always n 
possibility of the attendant forgetting to 
close it when putting the cireuit-breaker in- 
to service.” 


SOLDERING ALUMINUM 

A reader who was at one time employed 
with a reduction company manufacturing 
aluminum wire, describes’ the soldering 
Process used hy the company. 

The two ends of the wire were first heated 
by oxygen gas amd then pressed together, as 
shown in Fig, 1. When cooled the wire 
would be smooth atthe joint and appear as 


ÜXTGEN GAS 


WIRE = 


FWA E 


AS PIPE 


” FLAME 


Method of Soldering Aluminum 


one piece, The same process was used іп 
soldering the spouts on tea and coffee pots 
(Гір. 2) 
——á—À— M 
TO CLEAN SLATE SWITCHBOARDS 
WHEN BURNED 


First clean off with sand-paper: then give 
one cont of any good filler that will not 


сигу current. When dry, putty up all 
uneven surfaees, using good, hard drying 
putty. Rub down with rock pumice stone, 


clean off and give one or two coats of color, 
{се two coats of japan, varnish. after thar- 
oughly dry, polish іп the usual war. А 
food polish. сап be made from butter of an- 
timony amd riw oil. 
ne — 

Varnished paint max he cleaned by wash- 
ing with п mixture of a pound of wheat 
bran boiled in o gallon of water. 
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HOW TO MAKE A WINDOW JACK 


Window Jack for Painters 


А window jack for painters’ and window 
washers use may be made of à plank 5 or 
6 ft. long nnd 12 or 14 in. wide. The part 
Which extends outside has legs or Тис 
to brace against the wall The inside pari 
haas holes drilled] through at different in- 
tervals, sav three rows nnd nbout ] in. 
прагі, to allow for different whith sills, 

To place, open the window aud put tlie 


ілсе on the ontside and put n bolt in the 
hole that comes nearest the sill on the in- 
tide, This makes aw strong jack aml one 
that а man caw work on nnd feel safe. 
The bolt used should be about 5 in. and 
need only be slipped Into the hole, as the 
кебісін on othe outside cuuses the holl to 
benr against the sill on the inside and holds 
the jack secore.—Contributed by Thiede. 


HOW TO MAKE A CHEAP DIE AND STOCK 


Make the die (Fig, 1) of tool steel 1'5 in. 
wide, * in. thick and 4 in. long, Drill u 
hin. tap hole іп the center of the ре, 
then tap it with a 954-20 thread tap. — Drill 
п row of holes and saw them ont іп make 
4 Slot for adjusting the die which is cone 


anil back off the starting side of the die by 
tiling. Маке three small holes (B B B) in 
the die for fastening it In the holders or 
stock. 

The stock is shown in Fig. 2. Make it of 
a piece of tire iron 12 in. long, 1% in. wide 


Fig. 2 


by means of a stave bolt (A), whieh passes 


through both sides of the slot. File three 
Blots to form the entting edges of the die 


піні 24 in. thick. Put a %-in. hole in the 
center, as indicated, and tap three holes 
(В B B) for the stove bolts, which hold the 
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die to the stock. Harden the die and draw 
its temper to a straw color and it will cut 
as clean п thread as one сап wish.—Con- 
tributed by F. G. Emmelmann, Indianapolis, 
Ind, 

ett 9 


TO FIND THE NUMBER OF TURNS 
A VALVE IS OPENED 


A device for indicating the number of 
turns a valve is opened was described at 
the annual meeting of the Western Gas Asso- 
ciation In Chicago recently. This device is 
shown in the sketch. 

A cord is attached to the stem of the valve 
and thence runs over a small drum, around 
Which it is wound several times, А small 
counterweight is hung on the free end of 
the cord, The drum communicates with an 
indicating band, which registers on a dial 


the number of turns that the valve is 
opened. When the valve is opened the stem 
turns and winds up the cord, turning the 
drum and moving the indicating hand. 

Oo — ---- 


CEMENT FOR TIGHT PIPE JOINTS 
Powder and mix together 15 parts slaked 
lime, 30 parts graphite and 40 parts barium 
sulphate... To make a stiffer preparation, 
omit the lime. 
— ----- 


CEMENT FOR WOOD VESSELS 


Caleine and reduce to a fine powder, sep- 
arately, lime-elay and oxide of iron. Mix 
them thoroughly and place in a closed ves- 
sel until ready to use. Before using mix 
with the necessary quantitv of water, 
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HOW TO MAKE AN ELECTRIC 
GLUE HEATER 


Іп the shop where electricity is used the 
electric glue heater is the simplest device 
of its kind. The Illustration shows how it 


(0) Ceiling or wall rosette 


шк 


a! 


Socket plug 


JO 
sl у 


“ШІ! ұрт Rc | 1 
0-2 Water line 


Incandescent lamp | 
Electric Glue Heater 


is-nrranged. Ап incandescent lamp with a 
waterproof socket is suspended in the water 
in the kettle, and the joints between the 
glue pot and the Kettle are made perfectly 
tight. А 32-candlepower lamp will boll the 
water in from two to four minutes, says a 
correspondent of Wood Craft, while six or 
elzht candlepower will keep the kettle warm 
enough for constant use, 
Oo —— ——— 
WAX FINISH FOR FLOORS 

Slice 2 lb. of white wax thin and boil it 
with 2 oz, of pearlash in 2 qt. of water. Stir 
until the wax is melted and unites with the 
water. Apply with a brush and polish with 


old plush. Good for light service only. 
a —— —— —— 


TO SOFTEN OLD WHITEWASH 


Wet the whitewash thoroughly with a 
wash made of 1 Ib. of potash, dissolved in 
10 qt. of water. 

— dete eO ———— 

To clean tarnished zine apply with a rar 
а mixture of 1 part sulphuric acid with 12 
parts of water. Rinse the zine with clear 
water. 

-----Х--.--- 

Order your сору of Shop Notes for 1906 

now. Price of cents, 
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FUEL ECONOMIZER FOR SAWMILL 
PLANT 


In a small sawmill plant, consisting of 
а 25-І, engine and boiler, where it was dif- 
ficult to keep the steam up to the required 
pressure, п correspondent of Power fitted up 
and installed a fuel economizer and water 
heater that wis n grent improvement. 

The fuel used was green Slabs, The boiler 
was of the firebox type. The exhaust of the 


a—[ 


engine was turned up the smokestack anid 
the heavy draft kept the Ques scoured out 
bv menus of pieces of bark it drew out 
through them. 

It thus not being necessary to scrape the 
flues from the firebox enid, the heater could 
be placed directly іп front of the fues. 

Fig. 1. shows a diagram of the heater, А 
piece of 6-in. pipe threaded at both ends 
was covered with two caps. Into this 6-in. 
pipe a number of ?^4-in. pipes plugged nt one 
end were serewed, These water tubes or 
quilis were made short enough to Пе below 
the water line when in position in the 
smoke-hox of the boiler, as shown in Fig. 
2. The quills were put in only on the top 
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and sides, as shown, so that any sediment 
Which mizht be in the water would not 
lodge in ond senle them and canse them 
to burn out. 

The heater nbsorbs a great deal of heat 
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and the feed water is fed through it as it 
goes to the boiler, Ample water connections 
were used between the boller and beater, 
The lower connection (delivery from the 
pump or injector) extends іп about half 
way to insure circulation (see dotted lines 
in Fig. 1). The check and stop valve are 
on tle delivery to the heater, but between 
the heater and the boiler no check valve 
was used, so that the heater has nlways 
а sufficient. supply of water, 

When after three years continuons service 
ihe heater was taken out of the boiler for 
inspection the quills were not scaled at all. 


——— — i —————— 


DUST COLLECTOR КІМК 
In n mill where the fan from the seourers 
blows into the dust ehamber spout from 
chamber to bran bin, a. zreat deal of dust 
was raised because there was so little stock 


Kink for Dust Collector 


running down the spout and so much air 
that it blew up through all other spouts lead- 
ing to the bran bin. A correspondent of the 
American Miller tellis how be remedied mat- 
ters, ян shown in the accompanying dia- 
Pei. 

F is a valve in the spout, closed by means 
of a weight on the lever from Е; C is a wire 
running to trip lever B: H is a small pin in 
trip wheel to raise lever B: E is a pin at- 
іледей to the dust collector, which makes 
one revolution every five minutes. Four 
pins in the trip wheel, А, cause it to 
irip every 20 minutes, when valve F closes 
immediately, shuting off all nir. Lever B 
is bolted loosely to the post or the wall and 
is just long enough to rige high enough to 
allow pin H to pass and lever B to drop back 
in place, It is checked from dropping too 
low hy n small block fastened to the post 
and just below the lever, 

The intervals between the action of the 
vilve ean be varied in duration by adding 
more pins to trip wheel A, or by using 
fewer ping. 
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INEXPENSIVE RIG FOR REMOVING 
CYLINDER HEAD AND PISTON 


A simple and inexpensive rig for remov- 
ing eyliinder heads and pistons is shown іп 
the sketch and may be made as follows: 

At g there is a 115-1. pipe plug put in the 
steam ¢uest to allow for the removal of the 
L. P. valve stem for repairs, Remove this 
pluz and into the hole serew a piece of 
р-п. extra heavy pipe about 4 ft. long. 


To Remove Cylinder Heads 


Put an ell on at i and serew а plece of 
common Шаск pipe long enough to reach do 
the fluor into the ell. Cut two pieces a and 
а each 4 та. long from a plece of 1!xin. 
shufting and drill a hole for a *&-in. standard 
machine thread through the center of each 
piece, Тар each of these pieces balf way 
through with a left-hand thread tap aud 
through the other half with a right-land 
thread tap. Маке the threaded look, 1 of 
Тізіп. round iron, bent to fit the outside 
diameter of the pipe. Cut the hook. with 
left-hand dies. Make hooks by b^, b". in the 
sume way, except to thread bh" right hand. 
Make the bracket, £, supporting the piston 
head, e, of Жіп, round iron. A side view 
of the bracket is shown nt A. Make the 
stud at e with a rizlit-haud thread on either 
end; the blank space.at e is for the grip of 
а pipe wrench, This device is recommended 
by a correspondent ef the National Engi- 
neer, 
—— D —R————— -- 


HOW TO MEASURE CORN IN CRIB 

This rule will apply to a crib of aux kind. 
Two ешле feet of sound. dry corn in the 
ear will make a bushel shelled, sars Grain 
Man's Guide, To get the quantity of shelled 
corn in n erib in the ear, measure the 
length, breadth and height of the crib. in- 
side of the rail: multiply the length by the 
breadth and the product by the helzht: then 
divide the product by two, and vou have 
the number of bushels in the crib. 
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FORGING GRAB HOOKS OR 
IWITCHING DOGS 


In Fig. 1 is shown a grab hook made of a 
l-in. bar of round iron. То make such a 
hook upset a lump 2 in. from the end of the 
bar, draw toward a point and bend square 
across the swell. Leave the front thick, but 


thin the outside of the point nt the back. 
Cut off 10 in. inside the hook and punch а 
hole for the chain. 


This hook will not draw 


out оп а straight draft, says a correspondent 
of the Blacksmith and Wheelwright, but will 
Come out easily by swinging away from the 
lor nnd back. 

The other illustratlons show how a peevey 
dog is made, Use *5x'G4x11-in. iron, heat it 
about 144 in, from the end to a good warm 
heat, but be careful not to burn. Bend 
slightly over the horn of the парті, Fig. 2, 
Шеп stand it on its hot end and hammer to 
the shape of Fig, 2. Draw to a point and in 
the other end punch the eye, Bend to the 
shape of Fig. 4, so the point will set 14 in. 
out from one of two parallel lines 5 in. apart 
when placed as shown in sketch, Use an 
anvil with п 5-in. face nnd in elther of the 
dogs described do not allow п square corner 
to form in the throat, or the heads will 
break off. 

а ae 

Do not neglect to send for the second vol- 

ume of Shop Notes. Price, 50 cents. 
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NON-FREEZABLE COOLING WATER 
ARRANGEMENT FOR GAS. 
OLINE ENGINES 


The water-cooled eosoline engine in use 
in a cold climate usually las a cracked 
wnuter-jueket, beenuse at some time or times 
the water has been forgotten und allowed to 
freeze, There are other menns of cooling 
the evlinder, it ix true, but pure water is 


the best. The following described arrange- 
G 
fel, ^^ 
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ment, devised. by a correspondent of the 


Americin Machinist, will do away with all 
difficulty in this line: 

Маке an underground cistern—a common 
30 НЫ. capacity or enough to last through 
the winter months, Let the water supply 
le piped from the roof drains, the soft wie 
ter doing away with lime inerusta- 
tion in the evlinder, Place the tank so that 
the pump may be directly over it and Ar- 
range with whatever modifications are re- 
quired, as shown in the dingram. Place a 
common deep-well pump cylinder, €, at the 
bottom of the tank A, and carry a pipe up 
into the bottem of a reservolr, B, which 
shouiu be placed about 2 ft, i3bovxe the level 
of the top of tlie engine exlinder. Any kind 
of vessel that will hold 3 zallons or more 
will do for the reservoir. Hun the pump rod, 
P, up through pipe E, and reservoir B, and 
attach it to any convenient mechanism for 
giving it the necessary reciprocating motion. 
Ata point é in pipe. E, preferably below the 
floor, insert. à T and from it run pipe a 
to the bottom of the eylinder water-jacket. 
Carry the overflow taken from the top of 
the eylinder back to the tank by pipe г, 
At point v in pipe E drill a 44-in. hole and 
leave ft open at all times, so that when the 
pump stops the water will drain back. 
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The pump should in all eases be of ample 
capacity and should have a stop-cock at б, 
for gauging the flow, the surplus being re- 
turned to the tank by the overflow pipe R 
attached to B near the top. А cooling water 
temperature of 150 degrees as it leaves the 


қ 
(е 
Cooling-Water Arrangement for Gasoline Engine 


Cylinder indicates the highest degree of heat 
permissible in running gas or gasoline en- 
Fines. 

ee  - 


INK FOR LABELING 


Au ink that nothing will bleach is made 
by mixing prrogallic acid and sulphate of 
iron in equal parts. Particularly useful for 
marking labels on bottles containing acids, 
Varnish the label after the ink Is dry so 
that moisture will not affect it. 

————— M 

Now ОПЕ muy be made to look old by 
sponging with п strong hot solution of com- 
mon soda in water. This will raise the 
crain which must be eut down with sand- 
paper. 
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LOOSE PULLEY SUBSTITUTE 


For a belt that is not much used the ap- 
plianee shown in the illustration will take 
the place of а loose pulley, savs a corre- 
spondent of the Engineers’ Review, 

Small rollers are located near the flange 


Substitute for a Loose Pulley 


of the driving puller, The top roller is even 
with the face of the pulley or nearly so, 
the other three are a little nearer the shaft 
aml the lower one is still nearer the shaft. 
The belt may be handled bx hand with 
this device, though for a large belt it is 
Letter to use a stick for removing it. The 
rollers Шау be fastened to a joist by log 
or wood screws on which they turn. The 
belt will not wear by friction when standing 
is in the ense of a loose pulley. 
———— 


GONG CONNECTIONS FOR TELE- 
PHONES 


For the noisy plant where the telephone 
beil cannot albwars be heard a simple gong 
signal will prove à great eonvenience, 

Put the telephone in a quiet room adjoin- 
ing the boiler room and connect it with the 
rong and two dry batteries іп the boiler 
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Connecting a Telephone with a Gong 


room, as indicated in the illustration. Tlie 
dry batteries and the gong nre connected 
in series to binding posts, H, B, says the 
Practical Engineer. T is a trigger pivoted 
ut P, A is a piece of steel pivoted so that 
the spring can draw it down to touch the 
contact 5. When the telephone bell rings. 
the clapper releases arm А, which contacts 
at 5 completing the circuit and causing the 
zong in the boiler room to ring. The trip 
must be reset after every call. 
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IMPROVED METHOD OF FASTEN- 
ING A ROPE TO A RING 


ln regard to the method of fastening a 
rope to a rinz, given in our September 


number, Harry de Joannis, of Chicago, 
япун: 
“The тен] illustrated in »vour article 


illots not present, ая віл two thicknesses 
of rope to wear through, for, when the first 
thickuess is worn through, it is worn 
through in snech a way that the lialf-hiteh 
holding it is insufficient to stand the strain. 
Aot only this, but the seizing shown in the 
illustration shoubll have two or three cross 
lichtening strands, ая shown in the sketch 
submitted herewith, 1o prevent the inevit- 
able play of one rope upon the other. 

"Bv the method I show, the rope takes 
i round turn through the ring and then is 
сігеп a half hiteh over the main rope and 
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Fig. 2 Fig. 3 
the end is fastened to the rope (Fiz. 1), as 
in your illustration, with the addition of 
the strands above mentioned. Тһе adran- 
tage I clalm for this method of fastening Is 
that the half-hiteh takes a considerable por- 
tion of the strain and the round turn gives 
two wenring surfaces in the ring which сап 
enslly he examined at any time һу pushing 
the half-lhiteli towards the ring anil enlare- 
ing the round turn so that the inside sur- 
faces of the rope are seen ensily. If wire 
ік used (Fig. 2), it should not he hammered 
flat nor is a round turn needed in the ring 
whatever. Tt should be laid around a split 
thimble nud two seizings should be applied 
to it instead of one. 

"In tightening seizinzs, the strands are 
woven in and out and then pulled tizht and 
cut off short (Fig. 3).” 
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WATER SUPPLY SYSTEM FOR THE 
KiTCH EN 

In country towns where there is no water 

system л simple supply systemi for the 

kitchen will be found a great convenience. 

Procure three barrels, one a very large 


"d «x ЕЕ ЫЈ 


Hot тиі Cold Water Supply System 


pork barrel. Mount the large barrel on a 
strong bracket outside the kitchen, in a shed 
if there be one, and make an inlet by which 
the soft water from the roof will flow into 
it. With a 15-10. pipe, an elbow nnd a bib 
for connections, run the water from this 
barrel to the kitchen sink and arrange for 
the overflow from the barrel to be run in 
another direction. Pipe the discharge from 
the. sink to another barrel placed just ber- 
low the supply barrel, but on the shed floor. 
The barrel can be wheeled away on a bar: 
row or cart to empty in some suitable 
place, 

If the pump be one of the ordinary kind 
and out of doors, replace it with a force 
pump in the house nt the sink and nrrange 
it to connect with the supply barrel. so that 
when there is no soft water the tank may 
be filled from the punip. 

Place the third barrel/on a strong bench 
back of the stove and lend as pipe from the 
supply tank to the barrel, connecting it at 
the bottom of the barrel: "This pipe should 
be provided with и stop-cock to shut off the 
supply when the bot water barrel is full. 

Make the water heater of 14-in. pipe and 
install it in the stove, From the bottom 
of the het water/tank run n pipe to the 
henter. The return pipe from the heater 
connect into the side of the hot water tank 
about 10 in. above the bottom of the barrel. 
Make the connections by means of iron pipe 
with long thrends cut on it and use jam 
nuts on both sides against asbestos washers 
sonked in red lend. Put the hot water service 
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cock a few inches above the side con- 
nection go that the barre] ein never be quite 
empti. Make a cover of sheet metal in 
the form of a cone for the top of the barrel 
and lead а small pipe from the cone to the 
Chimney to carry off any condensed steam. 
This system is recommended by а согте- 
spondent of the Metal Worker, who installed 
one that worked admirably. 


PUTTING ON BELTS WHEN PLANT 
IS IDLE 


Starting the mill up im order. to put on 
belts is a source of extra expense which 
пау be avoided by the means illustrated 
herewith, Place the belt on the driver pul- 
lev and run It ns fur ns possible, says a 
correspondent of The American Miller. Then 
tle а rope around the belt and pulley behind 
the arm of the pulley’ Put a lever in under 
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To Attach a Belt when Fiant is Idle 


ihe rope and on top of the belt and presa 
down. With a long lever a greater weight 
сіп be exerted on the belt. The driver 
pulley will then turn the belt on readily. 
S A 
Life subscriptions to Popular Mechanics 
may be purchased for $10. Get one for your 
һау and confer a lasting benefit on him. 
Five-year subscriptions at $3. 


POPULAR 
REPAIRING A DISK VALVE 


The following method of repairinz a Jen- 
kins disk valve is recommended by п corre- 
spondent of the Practical Engineer. 

With a larze monkey wrench unscrew the 
bonnet, giving it a quick, sharp pull to 
loosen the thread. А large wrench will not 


spring easily and round off the corners of 
valve 


the bonnet. If a has been in use 


under steam pressure a long while, it may 
be necessary to apply a Stillson wrench. 
Remove marks made by the teeth of the 
wrench by filing carefully. Hold the disk- 
holder with one wrench and unscrew the 
nut with another, as shown in Fig. 1. If the 
disk and nut do not come out together 
soften the nut by bolding it in à gas flame, 
after which it may be cut or pried out easily 
and a new one put in. Put a prick punch 
mark in the edge of the threads to prevent 
the nut from working off ensily. 

For repairing the seat of a Jenkins valve 
Fig. 2 shows n good plan. Remove the bon- 
net and serew in the bushing (2) to form а 
guide for the stem (3), on the lower end of 
Which is a eireular file (4). “When this is 
turned by means of the brace it files the 
seat until all irregularities are removed, 
making it na fool as new. 


——— eee 


TO SOLDER AGATE WARE 


A correspondent in the Metal Worker saya 
holes in agate ware can be soldered, not- 
withstanding the general belief to the con- 
trary. Не savs, take a chisel out of your 
side pocket, as I suppose you carry all your 
апай tools with you, and give the old agate 
ware a crack or two and see what it does. 
Thenetake your Ше and rasp and give it a 
few strokes to brighten the metal, after 
which some eut acid should be put on and 
the whole ean be readily soldered. The 
owner will say that vou have botched his 
nice agate ware, but this is the best way to 
do the work. 
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BLUEPRINT CHEMICALS 
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For making biueprint paper prepare the 
following solutions: Citrate of iron and am- 
monin, 17; ox, dissolved in 8 oz. of water 
and red pruüsslate of potash 114.02. dissolved 
in 8 oz. of water. Reep the solutions in 
separate bottles until rendy to use them. То 
use, measure equal quantities from each of 
the bottles апа mix by shaking well. Keep 
the mixture away from white light, warns 
Machinery, applring it ote the paper in a 
room illuminated with ruby light. Dry the 
paper in this room, also, nnd keep it in the 
dark until used. (Ones ounce of the mixed 
chemical will cover 4/50. ft. of paper. 

— “Ыф —————————— 


TO FIND NUMBER OF TONS OF 
HAY 


Rule—Multiply the length in yards by the 
height in yards, and that by the width in 
yards and divide the produet by 15; the 
quotient will be the number of tons. 
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HOW TO TIP BOILER FLUES 


Tipping boiler flues is n very simple mat- 
ter if one just knows how to zo about it, A 


Tipping Boiler Flues 


correspondent of the Blacksmith and Wheel. 
wright recommends the following method: 
Lap the flues one-half inch and take one 
heat and weld in the fire. Then straighten 
them up on the born, Second heat in the 
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Straightening Boiler Flue on the Anvil 


fire and weld on the horn. It will be hard 
to tell where the weld is and the ues will 
he as fool ns new. 
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MAKING FORCED FITS 


To bore out a wheel and turn a shaft or 
other part fo be driven or forced into the 
Wheel by means of heavy blows or hydraulic 
pressure, fs nn operation. of the most fre- 
quent occurrence in every machine shop and 
is of sneh wtilitv as to be Indispensable, The 
етіп aml solidity of s driven fit is some- 
thing remarkable. Bolts and nuts will 
loosen, but no amount of vibration will af- 
feet the integrity of a well-made press fit. 
myvatemiulie experimenters aml mechanical 
writers lave been somewhat nezleetful of 
this subjeet, and considering its Importance, 
the matter weull seem to merit more natten- 
tion, The data contained in this article 
eume to the author by frequent experience 
in the every4lay work of a machine shop, 
rither than from deliberate experiment. 
These conditions do pot afford the sume op- 
portunity for necurate observation as would 
a carefully conducted test, but the figures 
obtained are sufficiently cloee to give satis- 
factory results, 

The part to be driven must of course be 
«пет larger than the bole which receives 
it, hut the diference is exceedingly small, 
and tlie first step is evidently to determine 
this amount correctly. The common prac- 
thee is to кише the oversize solely by the 
feel of the calipers, but the element of un- 
eertnintv in this method ia very large. 

In fizuring the necessary allowance Tor 
ony given ense, the principal factor is the 
size of the јо. To make a press fit of the 
zrentest possible strength, there should be 
a difference in size of from two to thrée. 
(housamlilis of an ineli for each ineh of 
dinmeter. The required pressure in tons 
will be the allowance in thousandths multi- 
plied by the dinmeter In Inches and by one 
and n half. For example, a wheel is to be 
forol проп п 5-in. shaft, © ~/.002 = ,010, 
Which is the required nllowanee, and the re- 
quired pressure will be 10 * 5 x 115 = Th 
(tons). On smaller- pieces when the fit is 
required to be very heavy, the larger figure 
or .002 per іпейп of dinineter may be used. 
Say the shafts Hos = 006: 
O08 will be the allowance and the pressure 
will be 6 X.2 x 114 — 18 (tons). 

It will he apparent, however, upon a lit- 
tle reflection, that with pieces of very large 
size the necessary pressure would be very 
gerent indeesd. Гог instance, a 15-10, erank- 
nin ік to be pressed into its disk, Ну the 
rule, 007 х 15 = .030; and 30 х 15 X 1 = 
615 (tons), the pressure, Very few shops, 
not even the largest establishments, are 
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equipped with the means of obtaining such 
ernorimnons pressures; aml moreover, it is 
rarely necessary in large work to fit two 
parts together with such extreme. tightness, 
An allowance of about (10 on the above pin 
would be sufficient and would bring tlhe re- 
quired pressure within more convenieut Mim- 
its. 

lt is also true that the driving allowance 
must in mony cases be limited by the strain 
which the job willl safely stand. The ma- 
terial and thickness of the metal which sur- 
rounds the hole, the length of the forced 
shaft, ete., these points nre dnm some enses 
governing considerations, А-а general 
thing, however, in ordinary eases when it is 
not necessary to go to extremes, the given 
mele of .002 per inch of diameter mar be 
used on all work up іс about 4 in. For 
larger pieces az total nllownnee of .008 to 
10 is about right, regardless of size, About 
07 will make а 4$0-ton fit on a 4-in. axle. 
When the required pressure is specified the 
necessary allownaoce may be found as fol- 
lows: Divide the pressure in tons by one 
and a half times the  idiumeter in ineles, 
The quotient will be the required allowance 
nr thousandths. Thus, л whee) is to һе 
pressed upon a 4-in. shaft nt 30 tons: 4 X 
114 = 6 and 30 — 6 = 5; .005 is therefore 
thè allowance. 

For driving firs, a total allowance of .003 
without record to size is cool practice with 
pieces larger than 115 in. For smaller pieces 
apply the first rule giver. for pressure fits, 

A gBhrink fit is usually made in enses 
which. require the greatest possible binding 
effect. The allowance may be somewhat 
greater than for п press fit. Some railway 
companies shrink their locomotive (tires on 
at 1704 in. per foot of dinmeter. Others use 
double this amount or 1,32 in. per foot. It 
is probable that about .003 in. per ineh of 
diameter will secure the maximum effect in 
any nse, 

In making a press fit with an old wheel 
which has been previously pressed on amd 
olf, the foregoing rules бо not apply. In 
this ense the metal forming the cireumfer. 
ence of the bore has been surface-hardened 
by the pressure to which it has been already 
submitted, and the foree required to press 
the wheel on will be about double that re- 
quired for new work, or, the forcing allow- 
nnee may be reduced to one-half regular 
rmount—Contributed һу 5, М, Howell, 
Steubenville, Ohio. 

r -= РЕ ---- 
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А KINK FOR THE LUBRICATOR 


The following kink шау be old to some, 
but those having never tried it may use it 
With benefit. 

Between the pump cup, А, and the throt- 
Пе or steam-chest insert the valve C, and 
Ше tee E. In the 14-in. pipe, Е, insert valve, 
D. Pipe, F, taps the "fill-up" of lubricator 
B at O. Close valve C, open D and pump oil 
from A into lubricator, The condensed wa- 
ter is displaced by the incoming oi] and 
rises through pipe X and is carried off into 
the steam pipe. Thus the draining of the 
lubrieator is avoided. 

In case of the failure of the lubricator 
and it is desired to oi! cylinder by hand, 


LYLINDER 


Lubricator Kink 


close valve D, open € and. pump oil direct 
to eylimder.—Contributed by Lee Boyer, Ok- 
mulgee, I. T. 
=z=—— mm + 
SIMPLE WAY TO FASTEN A ROPE 
TO A RING 


Make ап aniple-sizéd loop by braiding the 
end of the rope into the төре. This may be 
done by passing the end of the rope, which 
should be untwisted, under every second 
strand, cutting a little out each time to 
make it taper. Then roll it on the floor with 
“Пе foot and a neat job will result. 

To nttzeh to the ring simply pass the 
loop through the ring and slip the loose 
end of the rope through the loop. This gives 
two thicknesses of rope on the ring, is ensy 
to put on and remove and ns there is no 
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knot, there is no loose end of rope to bother 
with—Contributed by Paul  MeMichael, 
Hartstown, Pa. 


— 


COUNTERWEIGHT FOR DROP OR 
SLIDING DOORS 

А cheap and good counterweight for drop 
or sliding doors or for tightener. pulleys, 
may be made of n piece of 8-пк, 4-in. or 
р-п. gas pipe of any convenient length. Put 
а common cast-iron washer at one end, or 
а block of wood will do. Bore.n hole through 
the wood and pass a горе through. Tie а 
knot in the end of the rope and put a block 
of wood corresponding /to the first block 


(24 


KNIT — а» 
Counterweigzht 


at the other end of the pipe to hold the 
rope in the center of the pipe, If the 
weight is not heavy enough, All the pipe 
with anything convenient, sand will do.— 
Contributed by F. А, Sustins, Stevens Point, 
Wir. 
E O 
It is stated that an alloy consisting of 90 
per cent copper, 6 per cent tin, and 4 per 
cent phosphor tin—containing 5 per cent 
phosphorus—has been found the best for 
castings for hrdraulic purposes. The addi- 
tion of two parts of lead makes the metal 
eut easier, but the castings are souniler and 
more uniform without it. 
———— !(" iom —— — —- 
Shop Notes for 1906 contains all the valu- 
able kinks published in Popular Mechanics 
during 1905. Price, 50 -cents, 
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THE “АМЕРІКА”--АМ ELECTRICAL 
STEAMSHIP 


The “Amerika,” the palatial steamship 
lately added to the Hamburg-American line, 
comes nearer being electrically equipped 


throughout than any other passenger steam- 
amall 


er. Wherever fensible motors are 
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An Electrical Ocean Palace; the '* Amerika'" 


used to drive the machinery throughout the 
vessel. and in addition there are an electric 
elevator, electric call systems, а telephone 
exchange, with connections in all state- 
rooms, electrically operated bulkhead doors 
(controlled from the bridge), a submarine 
slgnalinz system, wireless telegraph np- 
paratus, electric liglit, fans nnd. baths. Elec- 
trie ventilation is installed throughout and 


such minor details ая  boot-cleaning mii- 
chines, barbers’ brush machines, knife- 
cleaning machines, dough-mixers, ete, are 


all run by electricity. 

The “Amerika” is a steel twin-serew Tes- 
sel of a tonnage of 22,800. Her length. is 
670 ft.: beam, 74 ft.: depth. 52 ft. Sle has 
eight decks and her crew numbers 520, of 
whom 122 constitute the engine staff, Her 
speed is 20 knots. 

SS ——— 


PROFITABLE TREATMENT OF 
BLACK SAND 


The placer gold miner has regarded black 
sand, from the enrliest period in the lis- 
tory of the Industry sean intolerable mul- 
annee, interfering with the “clean up," and 
robbing him, despite-all his care of an ap- 
preciable quantity of the finer gold in the 
operation of-separating the precious metil 
from the dross collected іп his sluices. 

It has been reported, and never denied, 
that theefoundations of the fortune of a 
California pioneer publisher, now dead, was 
laid from the gold which he patiently тогот: 
ered from the black sand which he gathered 
from the miners of the camps in which he 
was located іп '49. This he is said to have 
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done by treating the sand with quicksilver 
in an old whisky barrel, However, he had 
few imitators, and most placer miners have 
been only too glad to get rid of the black 
sand that collected in their sluices In any 
wily. 

David T. Day. Chief of the United States 
Geological Survey, has recently made a 
series of examinations of black sand col- 
lected from various parts of the, Pacific 
coast, With the view of ascertaining whether 
it possessed a commercial value, 

The first discovery he made owas that 
some black sands contained enough plat- 
inum to justify treatment for the recovery 
of that metal, which i$ now as valuable ns 
refined gold, This has stimulated the search 
for platinum-bearinz gold sands. Dr. Day's 
Inter discovery ін that many of the Pacific 
const black sand deposits contain a larger 
percentage of iron equal in quality to the 
Norwegian prodqduet. 

In one experiment he obtained 652 pounds 
of iron from a ton. of black sand. Whether 
these sands сап be made profitable to mine 
and smelt must depend upon the volume 
of the deposits. Dr. Day claims to have 
discovered ап economical method of trent- 
ing them for the recovery of the metal. Just 
what it consists of, has not been made 
known yet. If crude petroleum can һе 
used for smelting the ore, it will furnish a 
new. market for the California output. Iti- 
eidentally an existing industry would thus 
be materially helped through the develop- 
ment of a new one of equal importance. 

ee ————— 


MOTOR AMBULANCE 


The use of the motor car for all purposes 
for which horse-drawn vehicles have been 
employed is steadily increasing. One of the 
latest, and best, is the motor car ambulance, 
which is now in operation in Syracuse and 
some other cities, The motor power en- 
niles the construction of large, heavy, ensy 
riding vehicles, which can make twice the 
speed of horses. The ambulance illustrated 


In Operation in Syracuse 
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has 16 h. p, weighs 2,700 lbs., and carries 
а large gong of peculiar sound, which readily 
distinguishes it from all other emerzency 
vehicles, 

The motor hearse is now the logical, and 
equally practical, sequence, When motor 
bearses were suggested two renrs ago, the 
lea was criticised as not in keeping with 
food taste. Such prejudice has rapidly 
waned, and the motor hearse will surely 
take its place in the near future, 

— M 00 


A CURIOUS ENGLISH LOCOMOTIVE 


English railways are devoting a gool deal 
of attention to improving their suburban ser- 
vice, They are accomplishing this by menns 
of a combined locomotive und passenger 
сағ, under one roof and operated by өшу 
three men: engineer, fireman and conductor. 
The power is a steam locomotive of unusual 
construction but which is not visible. А 
quick stenming vertical boiler is used, the 
fire-box of which is nearly round and made 
from one piece of pressed steel, with no 
seanis or rivets exposed to the fire, The 


Curious New Locomotive 


engineer сап operate the car from either 
end; cur seats 46 paiseeugers. The tront 
orth of Scotland Hy. Co. is using these 
curs. 

——Áe—— EE _ 


BIG PAPER-MAKING MACHINE 


What is believed to be the largest paper- 
making machine ever built has been finished 
iu Edinburgh, and requires à speelal steamer 
for shipping it to Sweden, where И will le 
operated. | The machine is 185 feet long, 
weighs 550 tons, amd requires а 200-hp, on- 
zine to run it. Two sheets of paper, each 
To in. wide, will come through at s rate of 
509 ft. per minute, or nearly 12 miles of 
paper ап hour. The machine eost $73.000. 
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CONCRETE COLUMN TO BE TIPPED 
OVER TO FORM A DAM 

At Victoria Park, on the Canadian shore 

of the Ningara river a remarkable dam is 

being built. It consists of a huge column of 


concrete 50 ft. high and 7 ft. 4 in, square 
trestle 


s«upported on а 20 ft. high... This 


New Form of Dam Construction 


column is soon to be tipped over into the 
river to serve the purpose for whieh it was 
built, raising the water level at the intake 
there, which Is the souree of water supply 
for Niagara Falls. Cnt., and for the Niagara 
Falls Park and River Railway Company. 

Through the center of the concrete column 
rens п big chain of £00 ІП, weizht, and-at 
intervals of 8 ft. in the column a wooden 
wedge n foot wide at the outside аги] 
tapering to 6 in. at the center is inserted. 
When the column із tipped over it will 
break at the points where these wedges are 
inserted and will be іп six &eectloens, held 
together bx menns of the chain throuch 
the center, The column weighs about 200 
tons, amd when prostrate will extend 20 in. 
nbove the river bank. An openinz will be 
left between the dam and one river bank to 
earryv away any ice that may be floated 
down-etream іп front of the intake. Тһе 
шей of constriction was recommended 
by Mr. Isham Randolph, consulting engineer 
of the Chicago Drainage Canal, 

Life subscriptions to Popular Mechanics 
$10; or, five venras for $3. 
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MECHANICS FOR YOUNG AMERICA 


BUILDING AN ENGINE AND BOILER 


A malel engine and boiler were con- 
stricted by n correspondent of the Model 
Engineer ont of what odd parts he could 
pick up at the junk store and the second- 
hand shop. The boy who tries his hand at 
building such an engine will find the work 
a source of both pleasure and profit that no 
ordinary occupation would yield. 


Model Engine and Boiler 


The engine evlinder was bought at п sec- 
ond-hand shop. dt was minus cover, steun 
chest amd bolding-down lugs: the stenmwrayes 
were but partially drilled out and one had 
п drill broken out. The builder had some 
chisels made and cut out the steamwauxvs 
oblong shape. Then he made patterns for 
the various missing parts of the evlinider 
and the remainder of the engine, and got 
castings in gunmetal Не also made/all the 
studs, but bought the nuts, 

The evlinder ts Ілггей with-felt and ma- 
boginy, fastened with two copper strips. 
The piston is packed with / cotton, The 
gulle-bars. were cut fron “4, steel plate; 
the cross-head is а steel Gorging: the con- 
necting-rod is made from same pieces is 
zuide-bars, but had ends forged; the big end 
of sume is copied from a gas engine one. 
The crankshaft is Аи пр steel: the fiv- 
wheel is iron with lead run into part of 
rim to balinee crank: bearings are mode of 
gunmetal: the eceentric ін steel, and is made 
with a Spigot: the strap is gunmetal re- 
cesse] to fit Арсо: the eccentric rod is cut 
from a steel plate. The tise of the gov- 
ernors is gunmetal and forms a тийе for 
velve-rod and bearings for vertical and hori- 
zontal shafts of governors. The balla were 


turned from brass rod, sime piece as the oil 
спря were made from; the arms were made 
from horseshoe nails. The throttle ‘valve 
was an old gas tap; the valve jis so ar- 
ranged if the governor belt breaks; or slips 
off pulley the steam is shut off the same as 
When governors are extended to their ut- 
mest: the engine 18 mounted. on a 14-іп. 
brass plate, and the whole mounted on a 
Пат тоси] lox, 

The donkey engine ijs intended to supply 
the boiler with Water, / which will pass 
through the feed heater, shown Irving be- 
tween the engine and boiler. This feed 
heater is made from an old beer pump. It 
contains seventeen 141-in. brass tubes, 6 in. 
long inside. There are three Ба е plates: 
the exhaust enters nt the side nt one end 
nml goes ont at the bottom nt the other 
end; theeposition of feed heater Is under- 
neath hedplate, to which it is screwed in- 
side. of box. 

The holler is made of copper, 16 B. W. 
G.* {Пе longitudinal seam is double riveted, 
the sends are single riveted. The furnace 
tube is brass, 14 D. W. G., and contnins 


Engine and Boiler Connected 


eighteen 5 water tubes, The six return 
tubes nre hrass, 114 in. diameter, 18 B. W. 
G.: the smokebox is sheet brass bolted to 
end of boiler: chimney is sheet copper with 
a brass top: rivets are 14 in, diameter and 
15 іп, pitch, АП seams and joints аге 
aweated with soft solder after being riveted 
and expanded. The water enge is ІЛ in. 
diameter and is home-made, The back 
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pressure valve is made from à swing дав 
bracket, as is also the stop valve; the safe- 
ty-valve ін also made from scrap, except 
spring; the pressure cauge was bought, 

The superheating coll is "& in. dinmeter 
(copper), 6 ft. long: steam is led from dome 
inside of boiler, Boiler is covered with ashes- 
tos millboard, fastened with fourteen brass 
hoops. The furnace is fitted with fire-hars, 
and is adapted to burn eoke or oil. Below is 
riven particulars of the boiler and engine. 
Boller: Length over all, 18 in.; length water 
apace, I6 In.; diameter of water space, I0 in; 
diameter of furnace tube, 5 in.; diameter of 
return tubes, 144 in, diameter of water 
tubes, 3% in.; diameter of safety valve, % in.; 
capacity of boiler to working level, 2% gal- 
lons. Engine: Cylinder diameter, 14. in.; 
evlinder stroke, 3 in.; erankshaft diameter, 
+. jin.: bearings, diameter, 44 In.; bearings, 
length, 94 in.: flywheel diameter, 81$ in.; 
weight of engine, 9 Ib. 
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make dente in the shelf for the clock legs 
“о that it may always be placed in the right 
apot ніні so it will not slide nroumnd when 
the alarm goes off. 

To operate the device, place a record on 
(he maundrel, wind machine sufficiently to 
play the one record, then place the flattened 
eml of wire I iu the notch Іп tbe governor 
ball and release the starting lever so that 
the machine is free to start when the alarm 
key pulls wire B out of the notch. Turn 
the alarm key around one-hmif of one revo- 
lution in the direction of arrow 2 so the 
end of the key marked © wili occupy the 
position now occupied. br the end marked 
D. Hook wire A into the ring of the alarm 
key and the eve of wire В, When the alarm 
coos off the key will turn іп the direction 
of nrrow 1 and pull wires А and B, thus 
starting the. craphophone.—Contributed by 
Chas, E. Frary, Norwalk, Ohio. 


H 


Alarm for Sound Sleepers 


IMPROVED ALARM FOR A SOUND 
SLEEPER 


This device is a combination of the or- 
dinary alarm clock and a graphophone and 
ія warranted to arouse the soundest of sleep- 
OTS, 

Insert a wooden wedge between the brass 
block of the alarm key and the ring of the 
key so that the ring will not drop down. 
Bend each end of w plece of wire 9 in. long 
up 14 in. (A). Shape’ a wire (B) 3 in. long 
with an éve nt one end and flattened at the 
other. Conneet up these wires with the 
clack amd the graphophone na illustrated, 
пипс п посе in the governor balls to re- 
celve the flattened] end of wire В. On wire 
В hang a wooden block by means of screws 
with eves just large enough to fit over the 
wire easily. 

When the correct distance between the 
clock and the graphophone is ascertained, 


A SIMPLE REVERSE FOR A SMALL 


MOTOR 
A simple und satisfactory reverse for 
small motors mav be made as follows: 


Make the frame of the reverse as shown 
in the illustration of wood 1 іп, wide. Cut 
out а Wheel, B, about 114 in. diameter, and 
run a rod through it. To this wheel fasten 
two copper plates (C and D) at opposite 
sides, Connect C with F, and D with E. 
Make two brushes, Н and I, by taking the 
insulation from some telephone wire: fasten 
the brushes as shown, so that they will not 
foul the wheel. Bend the brushes іп а 
little, so ther will make better contact with 
the copper plates. Then connect I with M 
and N with А. 

By this arrangement the current is run 
from A through the field coil, from which 
it flows to brush H. Turn the wheel so 
that C and H are in contact; the current will 
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then flow to brugh F and out at E. As E 
ін connected with рініс D and D with I the 
current is formed from I by connection with 
the batteries. 

Turn the wheel so plate D is іп eontaet 
with brush H, amd plate € will be In contact 
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with brush I. This sends the eurrent to 
the other brush, E, und consequently causes 
the motor to reverse. IË the directions are 
followed carefully the reverse is certain to 
be a success. —Contributed by i, Delaplaine 
Hall, Water Меп Club, Highlami, wW. J. 


Reverse for 5mall Motor 


TO MEND PUNCTURED TIRES 


Any boy ean mend his own bicycle tires 
when punctured. АП he requires is a ten- 
Bpoon, n plece of rubber eut from an old 
inner tube (which will eost only а few 
cents), five cents worth of benzine and a 
small piece of sandpaper. It saves time to 
eet all the materials together before hegin- 
ning to repair the tire. 

Make а gum for sticking the rubber to- 
gether by cutting a piece of rubber !4x!j in. 
into «mall bits and pouring a little benzine 
over it. Put in n hotile anml let stand five 
hours. To remove the tire from the wheel 
run the handle of the teaspoon around the 
Tim under the tire and lift off the outer 
tube on the side: then pull the inner tube 
partiy out and loosen паи around until 
you come to the valve. КпогЕ the valve in 
and the inner tube will éome out easily. To 
locate the puncture put the tire blown up 
in a basin of water and note where the Mib- 
bles rise, Dry the tube well with cloth nnd 
rub the lenking place and also the rubber 
for the pateh with the sandpaper. Apply 
the gnum freely to leak amil pateh and wait 
а minute till the bengine evaporates and the 
anrfüces become sticky, Then press the 
pateh firmly over the leak andl leave to dry 
ten minutes, Put tlie tube in the covering, 
setting it well in the rim and inflate it.— 
Contributed hv Willie Hare, Petrolea, Ont. 


AN OPTICAL ILLUSION 


Learn to train Ше eye to aeeuraey. Іп 
the accompanying illustration the horizontal 
dotted line appears shorter than the vertical 


сер 


dotted line, when, in fact, ther are of exact- 
ly the anime length. 
a 
Mechanics for Young America tella of 
many machines, engines and amusement ide- 
кісен апу boy ean make at small expense. 
Price, 25 cents. 


Because of Liquozone," is a Tale Told Everywhere 


In almost every hamlet—every neighbor- 
hood-—there are living examples of what 
Liquozone enn do. Wherever rou are, you 
need not zo für to find some one who has 
been helped by it. 

Talk to some of those cured ones: per- 
haps your own friends are among them. 
Ask if they advise you to try Liquozone, 
Or let us buy you a bottle, and learn its 
power for yourself. If you need help, please 
don't wait longer: don't stay sick. Let us 
show to you—as we have to millions—wEat 
Liquozone can do. 


What Liquozone Is 


The virtues of Liquozone nre derived 
eolely from gases. The formula is sent to 
each user, The process of making requires 
large apparatus, and from 8 to 14 days 
timo, It is directed by chemists of the 
highest class. The object is to so fix nnd 
combine the znses ns to curry into the sy¥s- 
tem a powerful tonic-germicide., 

Contact with Liquozone kills апу form of 
disease germ, because germs are of vege- 
table origin. Yet to the body Liguozone 
js not only harmless, but helpful ін the ex- 
treme. That is its main distinetion, Com- 
mon germicides are poison Avhen taken In- 
ternally. That is why aneñicine/ has been 
қо helpless in n germ disense. Liquozone is 
exhilarating, vitalizing, purifying: yet no 
disease кегш ean exist in it. 

We purchased the American rights to 
Liquozone after thousands of tests had been 
made with it. Its power had been proved, 
again nnd again, in the most dificult germ 
diseases. Then we offered to supply the 
first bottle free in everv disease that re- 
quired it And over one million dollars have 
heen spent to announce and fulfill this of- 
fer. 


The result is that 11,000,000 bottles have 
been used, mostly in the past two years. To. 
day there nre countless cured ones, seattered 
everywhere, to tell what Liquozone has 
done, 

But so many others need it that this 
offer is published still. In late years, sel- 
ence has traced seores of diseases to germ 
attacks. Old remedies do not apply to 
them. We wish to show those sick ones— 
at our cost—what Liquozone can do. 


Where It Applies 


These are the diseases іп which Liguo- 
zone hus been most employed. In these it 
has earned its widest reputation. In all of 
these troubles we supply the first bottle 
free, And in asll—-no matter how diffieult— 
we offer eaeh user a two months’ further 
lest without the risk of n penny. 


Asthma Feverg—(QGall Stones 
A hee ek uR— A niem ur (soltre-—Cnuout 
fronchitis Наът Féever—Infuenza 
Blood ТР ha Grippe 

Bowel Troutles J.eucorrhena 


VCoughs-—tolds 
Consumption 
Contagious Diseases 
Cancer —Cntarrh 
Dysentery-—Diarrhea 
Dyspepsla—Dandrutt 


Müalarla—NMeuralgia 
l'iles—CGuinsy 
[Н heonmatizm 
bkin Diseases 
Tuberculosis 
"'umors—T|cera 
Throat Troubles 

Als most forme nf the followlng: 
Kidnev Troubles Liver Troubles 
Stomach Troubles Women's Diseases 

Fever, inflammation or catarrh—iImpure or pot 
atie blood-—wusually indicate а germ attack. 

an nervous debility Liquazone mets пн m vitulizer, 
necompliahing remarkable results, 


5O0c. Bottle Free 


If you need Liquozone, and have never 
tried it, plense send us this coupon, We 
will then mail уоп an order on a local drug- 
fist for a full-size bottle, and will pav the 
druggist ourselves for it. This is our free 
zift, made to convince you: to let the prod- 
uct itself show vou what it ean do. In 
justice to xourself, please accept it today, 
for it places you under no obligations what- 
ever. 

Liquozone costs 50e and $1. 


CUT OUT THIS COUPON 


Fil! tt 
Company, 


nut and mall it to The Tiquozone 
1255-464 Wabash Ave. Chicago. 


Mv disease ]H......... ca oca cocoa ruwrumunenen 


I hate never tried Liquozone, but If you 
will supply ma a Gc bottle free I will take It. 


UH NH FEES FH ШОШ Шо ш LE BR 62 ш mBo- m3 hm omn p d BÉ S Bou bu 


Give ІШІ addresa— write plainly. 


Note that this offer applies Жа new users only. 
Anv physician or hospital not vet using Liguo- 
zone will be gladly supplied for à test. 
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THE LATEST $2.25 EACH THE BEST 


he ^N AP ANC OCH Pocket Knife 


Tool Kit 
A USEFUL XMAS PRESENT | 


Most Useful Pocket Knife Combination. Made їп 
America by Skilled American Mechanics. Warranted 
Leather Pocket Book 4 1-4 іп, Long by 3 1-4 in, Wide. 
Contains Pocket Knife, File, Saw, Chisel, Screw Driver 
and Reamer, Ask your dealer, or will be mailed to 
you on receipt of $2.25. 


U. J. ULERY, .. 7F Warren St., М.Ү. 


TECHNIC OF 


Mechanical Drafting 


BY CHAS, W, REINHARDT 
Chief Draftsimman, Engineering Мета 
Author of “Lettering Tor Draftemen, Engineers and 
Studenta," 


“SHOWS HOW TO DO IT" 


Соп Батя echaptera on outlining, lettering, outline ahadin 
section lining, curved eurfnce shading, в Ing of inclined 
surfaces, topographical и, character nnd finish, eto, 
came LM Ilat ina. 42 p text illustrations and 11 full 
lates, Plates Pio IV contain 63 distinct mediis 
ттт” оғ section lining. 


Prof, Jacoby of Соте, says? “Each of the 
chapters on ‘outline shading’ апа ол “section Iin- 
ing” are alone тостіп the price of ibe Бой,” 
Most Popular Book on Mechanical Drafting Ever 
е Published 
Adopted a» Standard in many Technien] Schools 
PRICE, 1.00 


MECHANICS 
PROBLEMS FOR ENGINEERING STUDENTS 
Hr Prof. Frank H. Sanborn 


e i problems, many being examples in engineering 
ractice 

4 Contents : Work (Problema 1 to ПІ. II, Force 
[Probl unies to jut. IIT. Motlon : Problema 400 to B an- 
mworamand complete index. A practical, elamontary book 
ef problema lor the use of practicing mechanics еп. 
gineaors and students, 


PRICE, $i ЕО 
Hend for descriptive catalog M. P. and a samplo 


copy of Engineering News 


THE ENGINEERING NEWS PUBLISHING CO. 
220 BROADWAY, NEW YORE 


d IDEAL SIGHT RESTORER 


> A Is Your Sight Failing ? 
| ммо) АШ refractive errors, muscular trouble and chronic 
diseases of the Eye successtfully treated by scientific 


MASSAGE. 
ey cod in to thank for renev ed eye кн зоте the Sight rom and 
"T wish I could impress ev one alflicted so they would give 
the Restorer а trial.” (Testimon 244) 
THE IDEAL COMPANY, 29 m Broadway, New York. „ (J/ 
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BALLOONS FOR SHOW WINDOWS — Almost 
any moving thing, however simple In itself, will at 
tract attention when placed in a store window. Print- 


ers’ Ink tells of a crowd that watched the antics of a 
dozen toy balloons placed loose In a show window 
ard mide to bounce and timble In all directions by 
meina of an electric fai. 


In the center of the arch] roof of АП Salnta 
Chureh, Sedlltz, in Bohemia, bangs a chandelier con- 
structed entirely of human bones The church In 
Which this remarkable object is suspended is decora- 
ted from the floor to the ceiling with the bhlonched 
bones of human bodics. 
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. DIVINES RED DEVIL WATER MOTOR". | — 


; rr SHAQPEN iF - B 
Ted Tene Ad if наза 
| ій ЗыйиоҒғыр | cs | 
2 ad | Grinds, 
| 
Polishes, 


SW! 
Buffs 


Гү 

ft 
tS 
Е? 
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Í Connects 
to Any 
Faucet 


Furnlahes power Tor aewlag machines, small lathes, scroll 


sows, dental lathes and other small machinery, 


Price [with thia ad] complete, Including emery wheel, | 


pulley wheel, buffing and podaning v wheel аз ғ-ға 
and polishing EOD ERES: ete... , $3.50 


DIVINE WATER MOTOR CO. 


296 BROADWAY, NEW YORK 


О. T. LOUIS CO. 
SCIENTIFIC INSTRUMENTS 


We supply complete apparatus to cover course In 
1 елан d lor Mechanics, Including bunsen burner, 
glass an 
Platinum wire, chemicals, etc. 


59 FIFTH AVENUE, NEW YORK CITY. 


BE A 


WATCHMAKER. 


EARN WHILE YOU LEARN, $924 for our Book Frea 


{о be a Watch 
LIMIT тШ до. Btone'sBehoolof Watchmaking, 


Globe Bldg- Bi. Poul. Minnesota. — Poul, Minnesota, 


SEND FORIT 


MY revised list of machinery 

| aud contractors’ equipment 
July issue, is now ready, and covers 
eleven printed pages with location 
and prices, I will be very pleased 
to send a copy to you if you will 
let me have your address. 


Willis Shaw, Machinery 
171 La Salle St. 


CHICAGO, ILL. 


- А POINTED TALE - 


B Anything 


rubber tubing, ring stands, test tubes, f 


FELTON MOTOR AND DYNAMO DIRECT CONNECTED. 


_ The PELTON MOTOR possesses all the advantages 
nf the famous PELTON WATER WHEEL. It isessen- 
Haly a high grade machine of the best mechanical con- 
striction, and is guaranteed to develop а maximum 


: pr using a minimum гі атаны of water. Tests at 


отпей University show the remarkable efliciency of g 
BB percent. Adaptedfor running from city mains or Bi 


Bindependent water supply, and сап be used for any pur- § 


pose requiring power. For exam Ме, dynarmos, dairy 8 
and farm machinery, fans and blowers, printing E 


E presses. ч, cto. Send for catalogue giving capacity f 


and prices of various sizes. 


THE PELTON WATER WHEEL EN 


133 Main St, SAN FRANCISCO. 
145 Liberty Bta NEW YORE. 


IT WILL ] TIT 
PAY YOU, 


BINGLE SQUARE CABINET 
NO WASTE, NO OIL - SOAKED FLOORS 
a ee sy танитынын 


The “OILER™ ja exactly filled 
AT ONE BTHOKE; thare ja no 
overflow. 


Fifty Different Styles. Send for Catalog Хи. 


S. F. BOWSER& CO, Ft. t. Wayne, Ind. 


Please mention Popular Mechanics when wrlting Adverti 
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Running Water for lrrigation 
(Pumps Water by Water Power.) 
RIFE AUTOMATIC HYDRAULIC RAM 


BO ATTENTION. HO EXPENSE, RUNS CONTINUOUSLY. 
Complete System Extending to Stable, Greenhouse, Lawn, 
Fountains and Formal Gardens. 


Operates under 18 inches to 50 feet fall. Elevates water 30 feet for 
erery foot fall used, Кірһіт per cent ejtielency developed. Over БИЮ 
plants in successful operation. Large plants tor towns, institutions, rail- 
road tanks and ітгішайо:. Catalogue ond Estimates Free, 


RIFE ENGINE COMPANY 


Suite 2104, Trinity Building, New York City. 


TRANSPARENT HELL PUSH.—A recent Eng- ELECTRICAL GARDEN FARTY.—What was 
lish invention so constructed that light from within probably the largest garden party ever given recently 
the house shines through the bell-push making It occurred under the auspices of the Men's Welfare 
League, an organization of employes of the Dayton, 
(O.) Cash Негізіст Co, "The eleetrien] illuminations 
were unusually extensive for A single night's enter. 
tainment, and includedethe lighting and decorating 
of 4X) acres. Іп putting in the apparatus there were 
Weed 50,847 feet of wire of various sizes, 23.808 candle 
power іп Incandescent lamps, 3,200 weather proof 
sockets, 1,850 receptacles, six gallons of lamp color- 
Ing and 50 pounds of tape. А dancing platform, 
70 x SO ft. was lighted by 250 eight-eandle power 
nnd 140 four-candle power Incandescent lamps. The 
main entrance was lighted with 350 four-candle 
power lamps. Eight large electric signs advertised 
refreshment booths within the grounds, There were 
12 electric. stercopticons in operation. 

Twenty-five thousand lanterns from Japan and five 
thousand flower-lamps from Brussels were used in 
thé decorations Among the Japanese lanterns were 
thonsands of сео globes, red, blue and yellow 
in color. These were hung together in great clus- 
| ters, like bunches of grapes, and were swung from 
| the limbs of trees, Two miles of hedges were illu- 

minated.—Contributed by Ohio Press Bureau. 


GET pacte 0783012: 


Bil ch of Ра, 

| {авай xml Атууд) tart ns Ei mith did=ibats ғаяу-- 

К handreda Se nae a вагі пем опей dal ly—tooey coming in 

m —ұнніай ng ош. People Pise! dnd have tableware, 

waichea, jewelry еіс., for the Plating Маљ." 
: Practical оп euius, all нінде, heave plat, 

ant re gald, elver nickle meta] MEE. 

ГЕ iu Bw goods, latest process, tanght free 

Ekly,experlence unn 

weareta exposed. arm and Ноза а б тты. 

“omit homanoriraveling all ar part time that 

u^ рауа loto $50 weekly. Write today 

koe Fe and humdreds letters from secerssfal agents—frea 

ғау & lating Works, 102 Hiamd Bldg Cincinnati, 0) 


c——— — 


easy to locate the push at night. Тһе idea seems 
to be an enfirely new one and |a sald to meet with 
favor In London, 


Che MIETZ @ WEISS 
OIL ENGINE, Stationary and Marine 
^ 1 to 15 H. P. — la 


128-138 Mott St. - New York 


This wrench is made ORDER PATENTED IN UNITED STATES, CANADA, FRANCE, 
of 50-point Open j GERMANY AND GREAT BRITAIN, PATENTS PENDING 
Hearth Drop Forged ' 

Carbon Steel. Jaws | 
will take 1-4 to 2-4 
inch pipe. 


aper 
| Bolts before and 
the 


after using 
бырын 


ПІ) 


ҮШ 


No, 900 Hegular. 
Жо. 40) sameo ая No. 200 only 


full Nickel Plated 
WRENCH The dies in wrench ju Eng- 
PIPE WRENCH. THREAD CUTTERS. пив апа ME Wk e, fur. 
Will Remove "Neversllp" and "Rowe" Calks. of 1hread je wanted. th styla 


Every mehani should own one. UNTIL JANUARY 1,1906, the wrench 


will be delivered to you, charges prepaid, FOR. 15 CENTS, by 


ac Wr Mam, Gbe Hawkeye Wrench Co., Marshalltown, Ia, 


Please mention Popular Mechanics when writing advertisers. 
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"Star" Lathes р> 


ink ums screw-cutting engine Lathes, with forged crucible 
steel ho low spindles, phosphor bronze bearings, gear-driven re- 
versible feeds with strong friction drive in apron, our patented 


spring nuts which allow quick shifts of change iments 1 also Draw- 
(78) in Chuck, Gear-cutting, Milling and Taper Attachments Ҥ desired. 
Suitable for clectrical and repair werk, model makers, 


-— € Гасанна schonls ni fine, necurate machin | 
l-room services, Ask for COMPLETE DESCRIPTION. 


. THE SENECA FALLS MFG. Co. 


тен Lathe, Bench Lathes, f Foot P кын 102 Water Street, Seneca Falls, N. Y» U. 5, A. | 


ни —4— „ ——ÀÀ— o en С 


"ъд LATHES "де 


9 to 13 inch Swing 


List price, $65.00 nnd up accord. 
Ing to aize. When rendy to buy 
send for Lathe Catalog and pricea 


Carrell . Jis Machine Tool Ca, 


W.F. & John Barnes Co. Batavia, Ohio 


IW) Ruby St.. : : Reekford, Til. 


If It's a Sebastian, It's a | Good Lathe 


BUILT UPON HONOR—ACCURACY, EFFICIENCY, MODERATE PRICES. 
Foot and Power Lathes, all sizes. send for Catalogue. 


Sebastian Lathe Company, Cincinnati, 0. 


| алай г/с. Б.Е. BARNES’ 
FOOT and POWER || 32855 —  gpEyEN.INCH. SCREW 
AND TURRET LATHES, PLANERS || ifa |. сне LATHE 
SHAPERS AND DRILL PRESSES :::: [| | гор 2006 or par aa wanted, Hay 
—À | | ТАЕ | | 1 arn too "in rd igh- grade mod: 
SHEPARD LATHE CO. Шап м, circulara of 
| A181 W. 2d St., Cincinnati, Ohio 


each inthe “= request. 
B. Р. BARNES C0.. Rockford, Ш. 


SIMPLE BUT : SAFE 


THE LANCASTER 


High and low water and high pressure a um for steam boilera Whistles when water 

too high, too low or for high pressure. The floats are made of terra cotta, will not apes 
or fill with water, Will work nt any bollan pressure, Bent on appro You can try i 
before you purchase, Mechanical agents wanted everywhere.. For full particulars an 
descriptive circulara, address 


GEORGE LANCASTER, = 541 Lexington Ave. =- NEW YORK CITY 


| - | lin. „_ | What Is Daus' Tip-Top? 
BE YOUR OWN BOSS | m= LES 
MANY МАКЕ $2,000 A YEAR E s inet, 3 Ing 100 coples from pen-wrltten 


and 50 copies from typewritten ori- 
You hare the anme chance, Start а Mall Order Business at home. ч, 


kinal, we will ship complete dupli- 
We tell you how. Money coming in daily. Enormous profita | , Sabor, сар size, w thout deposit 


Everything furnished, Write at once for aur “Starter and ұға, on Price $7 o l ee 
particulars. AS ті Price $7.50 less trade 
P. M. Krueger Co, 155 Washington St, Chicago, ІШ | discount of 84%, о, BO net 
: THE FELIX 8, EK.DAUSDUPLICATOE CO, 


| Daus Building, 111 John 5t; New York City 
Please mention Popular Mechanics when writing advertisers. 
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KEUFFEL & ESSER COMPANY 


OF NEW YORK 


111 East Madison Street Chicago 


DRAWING MATERIALS 
SURVEYING INSTRUMENTS 


Write for particulars about our new Mechanics 
Steel Tape Rule. 


"WHICH WAY" POCKET LEVEL 
- TE LL 5? in an instant "Which Мақ, 


YF Work ін oot. Еге? 
| ds the size of a allver dollar and three- 
plghtha thick. Nicely nickeled and pol 
ШЕН ished. To introduce it, will mail on 
for D) cents in stamps. Caliper Cata- 


logue free. Moderrt 


А Business Necessity | 77 CAPACITY 999.999.998 

"Tt m Тал к Сакар Ы THE у Т pools "ug н Furini, шеті 
"Га " Ғы” Еі ыа iik. Tq 1 i Tiu, i 
Pre „ба Міт ата Spi ini na Mr. Жетіп wanieu 


ns SELLE xp" 
gab ERIE c E LOCKE WPG со. y 98 Walnut 54. Kensett.Towa д 


20 - Yeat 1 еее $10.35 


Gents’ Hunting Onee, with Elgin or Waltham Т Jewel Movement. 


| Same Movement in Silverine Case.. - 
EHE ai 2. Pear Gold Filled Сане, ваше grade more Q, gü 


Gents "усаг, ре n Face Cane, with same grade move. 8.65 


ix : A nit, . 
i ұ { 
Бох No. 38 VERS MICH. | Remit by 1.0) or Express Money Order or Bank D em l 


The National Lines of Mexico | 


NATIONAL RAILROAD OF MEXICO 
MEXICAN INTERNATIONAL RAILROAD 
INTEROCEANIC RAILWAY OF MEXICO 


MEXICO’S GREATEST 
RAILWAY SYSTETI 


All Year Tourist Hates 


Daily Pollman Sarvice 
and Homoeseekers' 


between Bt. Lonia, Mo. 


raion Hates and City of Mexico 


VIA 
LAREDO ROUTE 


578 Miles Shortest 22 Hours Quickest 
—Affording— 
The Only Through Pullman Service 
The Rapublio of Mezico nbounda in attractions for 
Tourist, Prospector and Investor, and the Capital 


MEXICO CITY 
The Paris of America 


іа an all-year resort unsurpassed. 


Average temperature: 
Bommer 63 deg.. winter 53 deg. Fahr. 


Only line affording diverse route without extra charge. 


For illustrated deacriptive кайне, ratos, sloeping car 
reservations, otc., са on or à 


GEO, W, HIBBARD, KLEY, 
General Passe 


r Agent, фы 1 
Apartado No, Gal 
Mexico City, Mexico lil, Lu 


Money refunded if goods are not gati 


J. HOCH @ Bro., = = Caldwell, Ohio 


P The 
Overland 7 
Limited 


the most luxurious train in the world, 
leaves Chicago 8:00 p. m. daily. Less 
than three days to San Francisco, 
Magnificent equipment, Electric lighted 
throughout. — 

GHE BEST of EVERYTHING 


Two other fast trains leave Chlcago 10 
алп. and 11:35 p. m. dally, with through 
service to San Francisco, Los Angeles 
and Portland via the 


Chicago & North-Western, 
Union Pacific and 
Southern Pacific Railways 


All agents sell tickets via 


this route, 
lllustrated booklets on 
application to 
үу, B. ENISKERN, 
CHICAGO, ILL. 
or E. L. LOMAX, 
OMAHA, NEB, 


0016 


Please mention Popular Mechanics when writing advertisers. 
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AS OLINE S OLDERING ІРОМ If you are still plundering along (pardon 


! | | our possible boldness) with the ordinary Sol- 

AND BLOW TORCH dering Iron and Gasoline Furnace, you have 

| | | | in this little tool something very well worth 

a 3 considering. То aid that consideration we 

Ж; have, awaiting vour call, a little booklet that 

fairly floods this question with rational light. 
Shall we mall it? 


EMMELMANN BROS. MFG. COMPANY, Indianapolis, Ind., U. S. A. 


PRESSED STEEL SHOP PANS pour Lid 


THOUSANDS ІМ USE. DURABILITY AND 5 ATISFACTION GUARANTEED, 
Made of any Gauge of Sheet Steel desired. Never goes to pleces, and always gives entire satlafactlon, Try samples 
and vou would not be without them at any price. Suitable for handling belts, тісеін, nalls, screws, nuts, washers 
castinga, org, quartz and other substances, and for use under lathes and drill pres&ea to catch the turnings, trimmings, 


borings,oll drippings, сіс, HILBOURNE (5, JACOBS MFG. CO. - Columtus, Ohio 


Big money in енене 
Flash Signa. Cost £5.00 to 
make TY" &ll easily at 
from $10 to £15. We wiii 
ship "A complete sign 
rendy for insertion af md- 
тегын card, with БН 
directions for тінін, 
for only 35, cash wit 
order, Thermostats аё 
o6 canta postpaid 


CLIMAX MFG. CO. 
1 Hartford st., BOSTON 


THE CLIMAX 
ALCOHOL (OR GASOLINE) 
BLOW TORCH 


mechanie and electricinn, professlonn] or amateur, ия 

well па итеге household should hare one of thease torches for 

ишеги] suldering purposes The price, G cents postpaid. 
Ww ‘rite for our ресім! offor of one of these torches FREE, 


CLIMAX MFG. CO., - - 1 Hartford St., Hostog 


RAPID ICE CHIPPER. —Öperates by placing the 
chipper on а coke of ісе and turning the side handle. 
Gathers two quarts of perfect ісе chips in one min- 
ute. Saves ісе; saves time; no pounding ог Scrap- 


= а " L| 
m и ш и 


last lor. 
ever, Made 
with si m= 


ple and in- 

н- | т. expensive 

ing; no wetting of the hands. Maie of malleable sc UM 

Iron with steel cutters tluneld. Used in preparing poel wind 
frappe, punches, ovsters, melons, olives, butter balls, proof, 


Мааа maed: 
eines я Е Sand 


ete, Costs To cents, 
| ar Grwwel. Woi 


ENRICO 1 = EE 


“Write for Catalog of 


25 Cent Books 


On Mechanical and 
Engineering Subjects 


POPULAR КАШУ HANICS 


HASTINGS COMPOUND 


Guaranteed t^ stop Sparking: Money refunded if it 
don't. Put up in eonvenient form, 34 1n. long x 1 3-16 in. diam. 
We п зе enough conddence in Hastings Compound, to mail a ІШІ 
gize sample шісі, upon receipt of віх cenis to cover postage. 


JAS. L. NEEFUS, Sole Agent 
) === 54 DEY STREET, N. Y. 
Flease menton Popular Mechanics when writing Advertisers. 


OPULAR MECHANICS 


d don't know where to get it, write 


IE 


you are in the market for any kind of machinery 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 
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SN MEL. WE | || Armitage-Herschell Co. 
“У? дооо»зуроо Eam 

S | б Mnnnfacturers of й | 

(it AL ESTATES Бе ы 
MINIATURE RAILWAYS 


The Original Real Estate School Razzle Dazzle Park Swings 
Striking Machines, Etc. 


Operated hr oor laree actira Teal estate firm wil] teach yan 
ү 1 He al Estate, Gi anecal Broke rege and Insurnn: we business 
»ndenosmethols The lane 
all Field, Yi ng AE | 
син FH we - mala ir pi ti There ia no better | 
кын Lodlay Tor A b itii ILE Tn than tha Heal Estate 
Lah, 

Thea nm] p ortauni£ias ат i tivity in this bhusinées are 
eonsat: inti iner ніп whic his proven by a glance at the 
Dew npa pe ra nnd Teas me Every busineas man engaged 
іп or алтын ting ка теш шя in the Ке al Estato Husinries 
ahma |] take thia conrei of instroction., The course Will ie 
of grent Assi tanen to persona in ЕЛ! lines of business, 
especially those dealing or investing in real estato. 

Wā will tench von this great 
business thoroughly and fit yoo to 
eke MOREY without interfering 
with your preaent employment. 
Up m Pasty tat nll gri duated are 
in [Ез Led н есй repre eet tatlved 
ilie ading Вен bog аата The greatest favorite on the market. With 
class investments and. readily ва]. this machine there Bre no stakes to drive or 
able properties in all] sections will | ZUY lines to bother with, weighs 5,0040 108, leas, 
he fur Jp 4, был. Jes араа Ш takes less space and semis more people than 
with nnd nasist our graduates toa а the ой style machine, сап be set on any floor 
H: a «1 lae pe ad, ——Á rS | or pavement without injury to either and сап 

RENE RS ri dini sare pis be set up or taken down in less thme than any 
1... and interesting BODKLET FREE other. machine. 
rele lar Et dada. 


H. W. CROSS & CÓ. Send for Catalogue Р. 
105 Tacoma Bldg. - Chicago 


CHIPS FROM THE "WOOD-WORKER."—A LIFTING “SUNKEN VESSELS BY COM- 
good engineer is freque nily not properly appreciated PRESSED AIR 

till after a poorer one has his job, and then Из | 

generally too late to do bim any good. 


Ten per Cn ШИГЕ. s Denm pressure Chih Som: times from the hottom of the гй, Invented by Nicholas 
put a factory In shape to pay ten per cent more 


Telpo and patented by the Itallan government has 

wages without Inere aming the сой or tke ond UE been tested by the task of raising a barge loaded 

The best fireman E т, н e furnace in a ziven. | With Біо material which went to the bottom 

rus S MINE ofn чат E to make steam, NE акы se dd ra dictiones apparatus handled the 
qp em C han D EIE hn гап bart marge easily and is declared a success, 

not Just to вес how much fuel he ean burn. The device consists of a zerles of elliptical cham- 

A 
BORN OBSOLETE. —The new battle ship “Mis- bers made of thick rubber and water proof canvas, 


A wrecking apparatus for rnising sunken vessels 


ahel recently, ін pronounced /“ubso- which are filed with air compressed in the usual 
E EE TE the naval Jen, Thiès mo joke, | manner. Each chamber has a lifting power of 60 
They mean It, In reaching the "obsolete", class be- tons, EM 
fore she ever touched the water the "Mississippi" афо ——— — “ 
heats all recorda, anelent and modern, The ship's The battleship “Rhode Island’ in her trial trip 
cost ік about $7,000,000. The money Ін worse than recently, made a speed of 10.31 knots an hour for 
“obsolete, " apparently, but there's-noà help for it.— one mile. The mean time for the twelve runs over 
Springfield ( Mass.) Republican. | the course was 18.05 knots an hour. 


- ————————————— Е 
= = ooe ee MH — Án 
u "ОС шшш = 


YOUR INTERESTS AND OURS ARE IDENTICAL. 


You Want Practical 


Е: WELL DRILLING MACHINERY 
i| Mineral, Oil or Water 


propo we һауе ПІ. Guaranteo 
fto work satisfactorily, 


Tellus about the formations, d 


) THE AMERICAN WELL WORKS, 


AURORA, ILL., U- 8. А. 
| " CHICAGO, ILL. DALLAS, TEXAS. 
Please Rd Popular Mechanics when writing advertisers. 
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WRITE FOR A DESCRIPTION OF THE 


Marine and Stationary Gasoline Engines | 


SOMETHING NOVEL AND ATTRACTIVE. BUILT BY 


| J. Н. LAKE, 25225 Philadelphia, Ра, 0. S. А. 


CASTINGS == LH. P. 
1510. р. Btationaries, Portables AS RENE ENGI NES 


VIDA Қ) Pumping OutiitsandSawingRigs. = i А dey CE, co pelea ellis 
a | me , а в п рн. | 
ee t- GET OUR PR OPOSITI ON F^ = — ыы қ ar part& in rough with um | 


and 1905 catalogue. pat 


GASOLINE ENGINES 
Vertical and Horizontal, 114 to 


prints— 


M. $15.00, 


Western Mallenble d Grey Iron Mfg. Co, 
TH Chast Street, Mil wnukee, Wis, 


KEROSENE OIL ENGINES | БУ, E э. Jab. 


MARINE. STATIONARY, PORTABLE. 


TEE T uM 


No Danger, Maximum Power, Lightest Weight, Simpla, 

Капае, Economical Мо Batteries, Self-gnition by cam- Send for our booklet on Stationary and ee Engines, 

ртеязісп, Fully Guaranteed, Write for Catalogue P. M. Also castings for same 
International Power Vehicle Company L. W. GILLESPIE & d - Marion, Ind. 


253 Broadway, NEW YORK. 


ECONOMY. 
HOT AIR PUMP 


Wil pump water from wells, сін. 
terns, Inked, eta, to any desired place, 
Dora nway with "the uncertain wind- 
11111 апа thé unreliable gasoline èn- 
glai. Runs equally well in winter 
and summer. No explosion; so - 
ple that & child can operata it. 


TEN DAYS FREE TEIAL. 
Send for illustrated catalogue. 
THOMAS & SMITH, Dept. С 
18-21 Bo, Carpenter НЕ, Chicago, 
2BB Hodson St., Now York. 


IT [m m ENGINE 


You can builda mnalla steam or gasoline engine 


modera 


Castings for " H. P Two Cycle yore 


Gasoline Engine.. 


IMICO Patent Union | || сайды, 1i; P- Center or эше 97,50 


Ertra Heavy Malleable Iron Having had 
Tail Pieces with Brass Con- numerous ІП = 
rey | nection on Beat and Hing. : quiries for our 
J ЕХТВА HEAVY INTERCHANGEABLE | castings, wej 
| NON-CORROSIVE have decided to И 
Se oe fer them to {һе 1 
ILLINOIS MALLEABLE IRON CO MCN They AR I 
ам, “е E | sare the: best that VY 


Gas and Gasoline Engine and 
Motor Castings 1} to 16 H. P. 


сап build AME 
strong, 4 
durable “engine and save 
thirty to fifty dollars. 


JUNIOR ENGINE WORKS 


160 Washington Street, CHICAGO, | 


Auto, Marine and Stationary. Booklet оп Request | 
We sell blue print drawings of either 2 or 4 cycle type, 


THE GEBHARDT MOTOR CO. 
2950 Hancock 5t., Phila. Pa. 


Please mention Popular Mechanics when writing Advertisers. 
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00 The New Pierce Gasoline Motor 
Is A WONDER. 


It will develo more power on less fuel 
than any other make in the world.... 


Built on modern lInes and тр to the тогу latest prüctioe; made from the beet material, and 
with ordinary care will ne n lih etime, 


Wo h n buildi Gasolin e Motors for over twenty years. More than 12,000 PIERCE 
MOTORS ES are in use in all parta of tho world. Wo know bow to, and do, build them right, in 


Guarantee Them to Give Satisfaction. 
If they do not, send them back and we 
will refund your money in full. .... 


The PIERCE MOTORS are the beat in the — nnd eost less than the poorest. We guan 


antes them against defective EA m mi гура want power Гог апу pu wri 
our printed matter, stating Wen A. 1 other aizas up to S А. E. also also Marine 
Motors, Launches and Auto tk беде. sure and Ауланы. 


= PIERCE ENGINE COMPANY, . Dept. 2, Racine, Wis. 
3 1-2 Actual Horse Power 
THE LARGEST 


ain-cooreD woro mane (“COLUMBUS” | 


5 HORSE POWER 


Bore fxe, Plenty of 
cooling surface. No 
engine ever con- 
BIructed wlth so few 
working parta, Can 
hold your hands оп 
the pins afterengine 
has been working 
all day. Write for 
agency. Gasoline 
tank outside, 
Welght, 00 Iba. 


Air-Cooled Motor Co., - p Mich. 


Heep Your Tool Room Emery Wheel True by Using 
DIAMO-CARBO EMERY WHEEL DRESSER 


| Observe its Simplicity 


The cut shows all of m 

working paris sand no 

=e plicated mechanism ia cün- 
ҰЗ сезімі on the back side or 

_— within the bed. Send for 


Catalogue No. 65 


Сойыс дә Machine Со. 
golumhus, Ohio. | 


Mo.1, B Inches Long... ....... 58.00 
= $ 10 с „зүү, т. 
4 6, 12 = | алаша See а” ЖАҚ) 
Send for Dresser Booklet with Testimonials 
THE DESMOND-STEPHAN МЕС. CO., = Urbana, Ohio 


BUY A CAPITAL GAS ENGINE 
And you will not sit up nights worrying expensive power. 


"who is looking for tha beat and moat nasa claal Dower should buy апу ends 
Without fret investigating the merits ofthe Capital Engins. Write for Catalog Р. 


CAPITAL GAS ENGINE CO. = Indianapolis, Ind. 


ANYBODY | É 
сам изв m||| SA Га uere 


Blowouts, "^*ndbells, 
glasa сша or other dam- 


аша вройя on outer cas- | | QUE | АПнікен, 4-Inch ond up. 

Ing; torn ОЛ stems, split СІ! | = No fitting— just mish it on. 

or puncetures to inner йа”) 10 cents in stam, for samples. 

tubes vulcanized as а”; PRESSED STEEL жаға, e 
Eod as new with our a 545 The Bourse ірі А 
Yulcanizera. жа! 


We want to send you 


circulars, and what | i | А р Н.Р. Dike Motor, $1.50 


others в 1 asy 
p: EJ 3E CASTINGS WITH DRAWINGS 
ich «in; n B. = We also have ath Н.Р. set of 
“Stitch -in-Time ee Ж ШИ castinga. Send siamp for cata- 
Vulcanizer Co, ЕГІ А ЫА BM logue and full particulars. 


Topeka, Кап., ОО ШО E corer, MPG & SUPPLY CO. 
U. S. A. "AE we a mee t SUPPLY Ы. 


Please mention Popular Mechanics when writing advertisers, 
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Quality vs. Price 
The day of the cheap engine is rapidly passing. The last two or three 
viste ok стрел with the unreliable wasteful kind has done the 
eek: The false economy of it has been clearly shown. The sound 
business sense of the power-using world is reasserting itself. The repu- 
table manufacturer who has rq өрге, Boden the temptation to sacrifice quality 
to price isagaln coming into his own, “ӨО” sales are doubling 


and “Otto” г ТЕ is in demand, Our booklet "Some Reasons 
Why" tells. 


OTTO GAS ENGINE WORKS, Phila, Pa. 


— SPECIAL 


(^ m ie m | GAS ENGINE GE NERATOR 


Steady light from an ordinary Gas or 
Gasoline Engine. Write for Bulletin. 


Rochester Electric Motor Co. 
28 FRANK STREET - ROCHESTER, M. Y. U.S. A. 


| TART "ETT dall | Sho : 
WANTED а eyes 
elr firm's r Ja NET o х 
liberal free sample prepaid of аны m , WE 
“Pulle-¥-Grasp" | c u tt © D dà r k N 8. А. 4 
| for Belts. State kind of belts. Mz eto nto | 
THE CARDINAL MFG. CO., agne 


Cleveland, Ohio. We make other Types for i Be | ӨЛЕН 
| Butt and 1: | СЕ ien d 
Peerless Electrio- Co, ыы 4 M st 
Dynamo and "n ‘ | Ag Mie 


Motor Repnairing| COILS 77 
of all kinds. Writes | 
Bend um à trial order for prices and fuil 
information 
122-124 So. Green St. 


Р тымы Mons ean a oues, m. | LHE TRITT ELECTRIC (9, = 


стер 


ark. Polished case, Nickel fittings, Platinum Tibrmtor. Adjustable oscillating bails. Two Leyden jars nnd nco- 
necbors. Built] ust like a £x) coil. Positively guaranteed to be superior to any £12 coil on the market. 


New England Coil Winding Co., а. = = Atlantic, Mass. 


Fairbanks-Morse 
Domestic Water Supply 


Provides АП the conveniences of city water 
works at moderate cost 


Gas, Gasoline or Ra тоеп Engines for all purposes 
from 2 b. p. tip. 


Cut out complete advertisement and send to 
Fairbanks, Morse (& Co. 
Monroe St, Chicago, Ш, 

Please send me Illustrated Catalogue No. W 449 . 
Gasoline Engines. 


I шау Watt... eee ee h. р. #0... 
BLireet NO e ааа —— 
RAET A ERAAN HUNE 5 >. a a a rl Н» 


Please mention Popular Mechanica when writing advertisers, 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


1266 


Residence of Е. L. Atkins, 
Paducah, Ку, 


Equipped with Kewanee Water Supply Outfit | 


in Your Country Home 
or Suburban Buildings 


A KEWANEE PNEUMATIC TANK 


in the cellar or buried In the ground, deiirers water 
to all hydrants and plumbing connections by air 
pressire. Every comfort and convenience of a city 
Water supply. Fresh. pure Water at any ІП nt ao [ 
the day or nigmht-—]ust torn on the faucet КҮШ ni rid 
Are protection. No elevated tank io freeze or blow 
Over. No leaky attic tank. Will last a lifetime wili- 
out additional expense, 400 іп operation, Satistac- 
ton & i eure pd. Read what a few beers нау. 

E. T. Crawford, Augusta, ©. “Equal to any chy 

water ч 'Orki b. 

Rev. J. Wilbur Chapman, Жет York, "Perfecuy 
de ligne a." | 

. L Spafford, N. Bennington, VL, “Dots all you 

clair. and more ton, 

п. Б. Fishel Но . Ind. 
giving splendid ri NM ta," 

Write for names of users in your stute nnd 
illustrated catalog No. 14, free if you mention 
Popular Mechanics. 


HEWANEE 
WATER SUPPLY CO. 


DrawerP, HEWAWNEE, ILL. 


"Ay Hewanee System Ін 


У ONEUMATIC TANKSY 


"DROP THE DROPS" THE LATEST 
AMUSEMENT DEVICE 


Among the new amusement devices that will be 
put In use next summer is "Drop the Drops." This 
is п dropping machine, which wil give the occu- 
pants the true falling sensation without the disas- 


| trous results which aecompany most falle, so that 


they may live to tell thelr frlends of it afterwards. 
The device conelsts of a cirenine car which holds 
fifteen or twenty passengers and ds elevated іп the 
air from БФ to 75 ft, and on reaching that helght 
the alr Ін automatically released and the ear drops, 
and when about 20 ft. from the ground the plston 
begins to compress the air in the cylinder and 


"Drop the Drops" 
brings the car to a gradual stop abont two or three 
feet from the ground, and on dolng so the com- 
pressed alr in the cylinder reacts and forees the ear 
np again. This takes place three or four times 
until the car comes to a rest about ten feet from 
the ground and can be gradually lowered by allow- 
ing the air to escape and thereby allowing passengers 
to come to the ground safely, no worse for the un- 
usual experience they have gone through, While the 
enr Ін descending the escaping air blows the chime 
of whistles. This device is the Invention of Chas, L 
Matson, 614 М. Leavitt St, Chicago, ІП, 

— 


THE INVENTOR OF THE WATCH 


Peter Heinlein, the Inventor of the porket watch, 
was persecuted for witchcraft In. the days when he 
withdrew from bis companions—|n particular, his 
wife—to work on hls invention. He was finally cast 
inte prison, where the watch wos perfected. Later 
he was trie for murder, but escaped by paying the 
family of his vietim a large indemnity. He then re- 
tired to the convent of the Carmelites, where he con- 
thhned manufacturing watches, giving the proceeds to 
the order. He Шей in 1546, At Nuremonrg, the 
scene of his persecutions. а monument has been 
erected to him. 


Please mention Popular Mechan tes when vriting Advertisers. 
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a STERLING nirka RADIATOR 


For Te Store, Office, Factory, School, Church, Hall, Depot, Hotel, Etc. 


Easlly attached to any STOVE, RANGE or FURNACE using апу kind of fuel. 
heating capacity or saves 50 per cent of fuel expense.  Insures warm 
Doubles the heati erature, не ын circulation, comfort and health. From 


BO to 90 per cent ot heat usually escapes up the chimney and is utterly lost. 

| н lax cS d saves and utilizes this heat. Can be used In adjoln- 
The Sterling Radiator jj; room or in room above stove with excellent 
results. Constructed on sclentific principles. Does not interfere with draught. 


Nothing like it. Neat. Мо other radiator that will admit of 
ARA PA and dealers wanted. Write for full description and terms. 


STERLING AIR RADIATOR CO. 


57 Wabash Ave., | CHICAGO, ILL. 


[ SEE THAT BALL? Clean House W П Alt 


This New All-Metal-Ball-and- 
cucketawiveldoint HO HN 

Over 55 Companies 
operating 


CONNECTION will altivelrv 
Improve your PHONOGHAPH 

Thurman Patents 
in America, 


| | SEA or GRAPHOPHONE. Fits all 
E Edigong and JE Columbias. | 
ii ыч ЕТА: s гозере. 
Trade Mark Mark | —Inrentors and Sole M'f'r&.— 
iCut % Size) 

and as many more in 
Canada, Enzland, 
and Europe. 


назаланған тү 


| қаб М. 40th Ave., CHICAGO. 
А SPEED DIAL showing how 
E fast your Phonograph runs given 


free, if you Bend us your name 
and address. 


Iron Box Bell Sale 
Cur sz j gale on bells this month anl 


bell for 3oc each. А 3-Inch gang. эни n mand 
with German aller contacts, Wi ut ring аве сей 


FREE CATALOGUE 


m Em елің General Compressed Air House Cleaning Co. 
Smith Electrical Supply House ST. LOUIS, U. S. А. 
207-213 E. Yan Buren St. Chicago, ПІ. К-ү Sg Pope req eet nes рч 


Pneumatic Tools, Ete. 


We have complete outtits for residences of any sire, summer homes, compe, hotels, schools, 
lnonchee тас nts, etc, Eter? detail inclu led; very best mii terial: absolute ly рг: tical, Еп 
шіпіріз по electrician required. Light all the time, на storage battery include "d. Gas, Gaso- 
line or Steam engines weed give plenty of power for pumping water, awing wood, re тіре ra 
tion, ete, Wo would like to sond every reader of Popolat Mechanics who is likely to be 
interested nur new OL page m rel describing orer ІЗІ) different (мик, Address 


есітіс Light Department 


RICHARDSON ENGINEERING CO., Hartford, Conn. B 


| | т Men and women to demonstrate ard | anise Пс ый 
TCUOLIDETC gre a | AGENTS WANTED iti s 


PALMER HOUSE CIGARS Tf rou аге а judge of cigars and know the delicato ERES m а Havana, 76 Want you 

to send fore hundred Palmer House Cigars. We are making this offer because we want 

every asma in America to try this cigar, Wè want to proré to you that you have boon 

paring foo, much for yonr cigars. You сап вата two thirds of yo our oi money and haves better smoke than you have been paying Tl 

сепін for orèr the counter. If you are a particular emo de and buy m cigar, not for what lt costs but for Ия satisfaction and on- 
joyment, then you will become n permanent amoker of the Palmer — 


ap ES UCET EET vmm 


7 T" pres a : ee pie ДЫ Ч memes z А 
eg i eee Mo eoe MEE ER We a ue ! ! 
res т. Е. = Tu „ Р Е aa Жр т ғ. = в z TT. : "gos m ^W "s шанаш dE 227 ТТ? pa Ӯ 
LT Li LUE. F “ = " j ГЕ а ш = E d = = i Е т ші my "L. = a Е, . 
EE ET ыы | ^ A zb = Ne" E sn m : Үн аы at p-ni FTT: bir Ac" ra EL 
T. Je Ai E ЫЕ: 3 T : rag TE - : Des Zh М-ы а. Type FT Bs ER MEE = 
! {энн ш: о T өлім ЕР йк ыла лы: ы TAE" s al - \ z А А гт, Е lu. Жаиа к "T 
rere т «еф, ыш р - penen. Sak im ot E. А iy Is "age Logs = „Е pr i RI ' а 
= E Duc ER Gor T "I - Ari. PL WEE a E ‘ hmi t r^ im 8-9, e : = MT Ix мыры 
E Fu "ur йл үң z E ый. Б - am Щщ ` РДЕ ч ШЕ. 1 I: FE. 
Mu a бє Н ы С = "s $ C. a : з ы uan 
ax. oT а PNE 7 ің ¥ ey : А ПЫ ж. | F күті. сатылы АЛ = - ГЕ z ey y - 5 ы” 


Our Ofer 


If gow. are а busines оғ profesional man, write us on your business paper or accompanied by your business card and we will aend 
you express paid, 100 Palmer House Cigars. You сап smoke 10 of them, if perfectly satisfactory, send $3.80, IJ not aatiafac- 
tery return them at our &rpense. If not in business send $83.80, and wewill send them to you express рані. If not satisfied affer 
smoking 10, you can return the balance at our expense and we will return your money without a word, or you can return C. 0. D. toas, 

We aimpl; want to give the cigare а chance to sell themselves. We could not бо ЕҺін unless they wero made во good that the emoker 
will not only pleased with them but will сопе bach for more, We gare yout the wholesnle ond retail denlora profit. 

| Palmer House Cigars aro long filler, clear Натапа, Londre shape cigars, The вате size and shape ая cut. The tobacco la rich and 
yields asmooth, mellow, delightful smoke. In ordering state whether you prefer strong, medium or mild cigars. Address, 


PURITY CIGAR COMPANY, ӨЗ Market Street, CHICAGO, IL Le 
Please mention Popular Mechanica when writing Advertisers. 
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SELF CLOSING FAN.—A Berlin firm із making 
an electric exhaust fan which automatically opens 
when the fan starts and eloses when the fan ceases 


FOR фк NE, - 


Char novelties are not toys—but are useful, practical and durable. 
to шыма and Pleasing for Christmas gis ior men, women and 
children—hondreds of delightful Christmas suggestions [n cur hand- 
Шке. > Cabalo;z—write бог it to-day. 


“MAGIC™ POCEET ELECTRIC LIGHT, shawn in Dlustra- 
tion above, іа ғу маем fie physicam, farmers, plumbers, 
miners, poioma, bunkers, hunters, travelera—in the bome—iti fact, 
cere a дгігйі, afe Fi ru ry |5 тыпе, Ла йеп, mairies 
тек етик, етіле! by dry batteries. Dorr nof лашат 
for years, Prices, 7560, £1.00 and £1.50 postpaid. Many other 


ағу 

ELECTRIU CLOCES do т-а fime Reefers, Aandsome, erna 
жига, АП styles anl сея from &3.50 uj. 

MOTORS and DYH MOS іп every style aod cise, From Fhe. up. 

ELECTRIC LOCOMOTIVES, іғсінг and froVeys, with 
ewhiches, bridges, etc. Дїр better Йілуілінгсап be found for your 


1- Н 
P TEARN TELE ар HY, Complete autt, high grade m 


soumder, battery, wine and complete instructions for le 
UE Ha qui complete, 


татті amid Del шесігісін РР tating in price from ""Ба to 

OO, ire wid Hadas £u карра Sen free on request. i rife footer, 

AGENTS mate у шісі) sitting cur pools, Мо ex. 
pec necessary. Gay fie ыш К» FI. 


J. W. SCRIBNER CO. 
405 Niagara “treet. 
TONAWANDA, М. Y. 


Automatio Closing Fan 


to revolve, This ;revents the entrance of cold wind 
nnd rain when the fan 1s idle. 


Wood 
Push-Button Sale 


Our d. sale af wood push-huttons, ash 

nut, А тї: push-button for roc each, 
We have a stamped brass push + butten, 
retalls at aoc, we sell them nt rac each, brass 
ör bronze. Others if wanted. 


smith Electrical Supply House 
201-313 E. Van Huren St , Chicago, Ш. 


ELECTRIC Lecañonve Г 


WE ARE SELLING 


Toy Electric Railways .........,,.83.00t0 8$. 00,00 


erre зад d Freight Tra ains, ........ um 60,00) 
Necktie nnd Саи e J00 to сү THE BORING OF THE OX ROW TUNNEL іп 
Battery Table Lamps... .....,24.4.,-200£0 — 10.00 Idaho is one of the great englneering feats of the 
Carriage and Blorele Lights — en E пре, says the Belentifüile American. The Payette 
к eredi e ын Түр ‚ 24 river at this point makes a loop, and by putting a 
Electric Door Bells Complete....... 15010 1.50 tunnel through 1,200 feet, the river bed is left dry 
та аја Ц ОДА аннан арени ua for two and a& quarter miles. It is the Intention to 
$5.00 Medical Байїегїев................. qw | mine the river bed for gold. Experts have esti. 
Fco repe ih HG с iY || mated its value at from $6,000,000 to 242,000,004) 
ПОВ and "IOLOTS,.... shes rir AAT Ordinarily, the putting through of this tunnel would 
Gas and Gasoline Engines.........,8,00 191,800.00 B | be a simple matter, but at 300 feet from the upper 
We Undersell АТ, Want Agents, end and 250 feet from the lower, hot water was 
Catalogue Free struck. The heat at first was from 95° to 105°, in- 


OHIO ELECTRIC WORHS, 
Cleveland, Ohio. 


creasing as the work progressed to 1822 at the hot- 
test point. Different fans and blowers were experi- 
mented with to cool the alr in the tunnel, but with- 
out вісгеня until Willam Fllek, the superintendent 
of the work, thought of spraying the walls of the 
tunnel with water pumped from the river. Very 
simple pumping apparatus and common garden 
sprays were used with complete sucess. The tun- 
nel is 28 feet wide :nd 9 feet ШЕ, and the flow of 
hot water amounted to 75 miner's inches, The cold 
water so cooled th- hot water that it was caught 10 
sumps and pumped out with common pumps. 


CATALOGUE FREE FRICES RIGHT 


Telegraph Instrumenta, Telephones 
Рот аг Alarms, Fells, Push Buttons, Batteries, Electric 
Clocks, Mislical Apparntus, Motors, Ete., Etc. 
e op ELECTRICAL SUPPLY 00- 


32 Cortland St., New York 88 Fifth Ave.. Chicago 


FLASH ES reap 
kind, best made; lasts 1 | 
Express prepaid, ite extra, New each 


extra, 76, мыл e iL e PR, 
Catalog ahd ag agt'a discounts, Dept. 804 THE YIN CO. 


Please mention Popular Mechanics when writing РЭ are aang 
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These Vehicles embody the most up-to-date 
ideas, Are fully guaranteed, | 


SPEEDY STRONG SIMPLE 


HAVAN MFG. CO. 
24 Plymouth Ct. Chicago 


DYNAMO CASTINGS | 


Faster than an Auto 
FRANKLIN MODEL DYNAMO Ne 


PRICE $3.50 AND UP 


Will light slx 6 c. p. lam 
rite for 1 реле booklet В 


PARSELL © WEED, 
129.131 West 3ist Street, = NEW YORK CITY 


[E Cents ELECTRIC NIGHT LIGHT, Dostpald. 
COMPLETE OUTFIT. ANN ит hes WANT 


Wake ip any old time of night and see what time it is, 1-3 
1.2 volt lamp, Socket, Push-button, 3 cll battery, 10 ft. тіге 
tacks, etc. Send stamp for circulars, and elentrical catalog. 


SMITH ELECTRICAL WORKS, 9 Park Pi., Batavia, М, Y, 


WIRELESS TELEGRAPH COHERER PARTS 
All the difficult parts mounted on base board; |с Е, т А м А М < о N 


i tpaid,$1. Certain parts of the ect gold 
Beparately. Send for ilustrated price-list. | It із speedy and reliable, adapted 


NEW ENGLAND COIL WINDING COMPANY, « ATLANTIC, MASS, to all roads, and mainiained at a 
———— fA. moderate expense, Attachments 
designed for leasure and utility 


Í — 


ET mr б F ұжы к ! | 
a: 5Н.Р.2С; linder Bicycle 
Em ngine 


| Castings with spark plu and | 
Aluminum Gear Case і Т, 


W. HOFFMAN, 


Write us 
Fowler - Manson - Sherman 
i Cycle Mfg. Co., 


Clinton and Fulton Sts, Chicago, Il. | 


Start a Mirror Factory 

There ін саву work and big profits in this trade for 

Home one in every town. The price of anew mirror, 18X 

5.2! most any store ів $82,040 to $5.00, You can silver 

| a glass of this size for 20 cents. A moments thought 
will show vou the immensa profits. 

The expense of going into this business is but а trifie 
ая vou hare no machinery or tools to buy. The neces- 
нату chemicals may be obtained at any drug store and 
vou can do the work right at home in your own kitchen. 

We have sold our renowned processes for years, пип» 
dreds of them, for £1.00 to E2.00, and they are worth the 
money 

S] eia] rice now 50 cents [for a short time only] 
if im will return this advertisement With your order. 

alao tell you, Free of Charge, how to Emboss, 
Grind. Foll, Gold Deaf, Frost, C hip and make Imitation | 
Stained Glass. How to Transfer Photos on Glass. How 
to Hore Holes іп Glass andcutskylights. Alltheabove 
and more for the emal! gum of 50 cents, Money back 


—— Typewriters go 


А ТҮТІГІ fachines SOLE ог MENTED | 
AY > -Adin at MALF MANUFACTURERS PRICES |. 
|! allowing rental to appiy wp wina, n» ped with 

irivilege of epxuminntion р aralogma 


RITER EMPORIUM, к LaSalle St. Chicago 


WHEN IN SAN FRANCISCO 


= YOU CAN ALWAYS GET 


Popular Mechanics 


ROBERT C. ROSS, 1203 Market ja "Frisco: | | G. L. PATTERSON & CO. рер. 1. CHICAGO, ILL. 
D CEALULLILLULLULGLáLRLU)ÁIQLLR LZEERQI/Z4&ZXkILL4OIZI)yLLLU UAIBD A [ lC AMA - — 
Please mention Popular Mechanics when writing Advertisers. 
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For more magazines like this click here =>  www.VintageMagazinesOn-DVD.com 


AUTOMOBILES $100 AND UP 


We Will mail our large Illustrated Bargain Sheet of new and stigbily wed Automobiles cn 
recelpt of your name and address, This sheeL shows accurate pbotograpale views of more 
than 53) Automobiles offered low as £100. Write plainly to 


H. GRAHAM CYCLE СО., Inc. 
Established 14 years. 601-603-605 Madison Street, CHICAGO, ILL 


ST 
Ooo 


15 Days’ Trial 
on this Engine 
ES caah payment required. Woe 


ht to any re within 1,000 m len 
Chicago. Spark Plugs guaranteed 
в. &1 00 each. 


есімі Engines all Sizes 


| McDONALD & ERICKSON, 
36 West Randolph St., Chicago. 


Wm ‘hice 


Starts and rana 
GAS ENGINES WITHOUT BATTERIES 


, No other machine can doit айар dor HOSPITAL CAR AND PARLOR COACH 


| Т lack of original patents owned by тін, No 
d twist motion іп our drive, No belt or COMBINED 


, awitch necessary, No batteries whatever, 
Pau or make and break or jump-spark. 
SE. 9.7 Waterand dust-proof, Folly guaranteed. 


er “MOTSINGER DEVICE MFüG."CO. А hospital ear that сап be transformed Into a par- 
si 198 Main Bt., Pendleton, Ind., U. B. A. lor coach in n few minutes’ time is a new feature 
= z — of the equipment of the Southern Pacific railway. 
To make the change the beds, bertha and operating 
table are lowered beneath the floors and stored. 
I The floor sections of the berth space come up and 
The mont perfect motor on the, market form the head and footbonrds for the berths. Тһе 
bouts. Also castings Tor the проте, berths are provided with steel springs and good mat- 
Write for Catalogue and Particulars tresseg-and шау be made up single or double. Or 


| г - ! г brass beds шау be substituted for the berths. Chairs 
E с. 719-223 Sheffield Ave., Chicagos I. and baggage are stored under the beds when the lat- 
тә! - ЕЙ Yas а 


asolene Motors 3 Castings 


emer) А. i complete line from 1M to 
|| ar Biecrola, Freie Қолы! 
Mutina or Stationary, Algo at 
tuchable motar сий йн &nd Сз» 
Les MOTOR-CYOLES Bond 
Stump Tor catalogue. 


[|| STEFFEY MFG. CO; 
204 1 Girard Avenue, Philadelphia, Pa. 


ROBERT 
Battery Volt-Ammeter 
Accurate Guaranteed Durable 


Forwarded prepaid, including case, 
upon receiptof 84.50 
| 3 VOLTS SEND FOR | 
#0 AMPERES CATALOGUE | 


1 THE ROBERT INSTRUMENT CO. 
p 50 Shelby BL, Detroit, Mich 


——BE THE BOSS— 


Make $100 per там, Others do it. You have 
rime chance, Start a о шїї order business at home. 
Write for our "Starter" and free Шаға. 

а Ж W. €. Co. 950 E. 23rd St, Los Angeles, Cal. 


^ Quick Action " 
IGNITING DYNAMOS and 
MAGNETOS 


The most Reliable Bparkers om tha 
Market. 


London and Rome are now connected by telephone, 
The distance between the two capitals is 1,100 miles. 


$15 Made To Measure SUITS 
Write for samples of our sols nnd overcoats from 615.00 
and up made £o measure from elther Black ог Hing 
Thihets, fancy cassimeresm or worsteds; black or gray 
orercontings, Don't buy m suit or overcoat until you 
ped our splendid simples and great values. 
AGENTS WANTED IN EVERY ТОМИ. 
Ton can make Big Money by taking orders for us 
The Warrington W. & W. Mills, Ghicage, Ii., Dept. 27 


Eldredge Battery Volt- Meter 


Reading 0 to 3 Volts in 2, Divisions 
А convenient aud practical instrument 


for those who uae їшїн Барт 
Baiteries. Jaa mag wili ты алалығын Келе 
әйі of Starage Pakiety, la Dein Boer la la reed ince. Bape 
reporable pela on trang вапіс рова... Peds #4. 


ELDREDGE ELEGTRIG MEG. CO., Springfield, Mass. 


FOR ALL PURPOSES - 
Bingle, Double, Triple and Quad. 
ruple for Statlonary Engines and 
Automobiles  Gusrant іп vary 
particular, Fine Vibrator. 

X L на RENT FOR CATALOGUE Т 
Take the Place of Batteries. SOUTH BEND, IND. | 


mention Popular Mechanicealea when writing Advertisers. 
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The season Is here to 


MAKE MONEY 


Get started early, 
$40 to $75 
А МЕЕН 


Сап te made with one of 


| these 


‘Steam Peanut Roasters | | 


Pas y] and Corn Poppers 


S. DUNBAR & CO. 


qm Бүре 16-18 Хо, Desplaines НЕ, 
Catalog Free. CHICAGO. 


Nature’s Coffee Pot 
MARES COFFEE A HARMLESS DRINK. 


Do you want to own a coffee pot that will acparate the 
pure extract from the bitter and polstnows matter of the 
coffee bean leaving your cup of coffee ag harmless йз A 
glass of water" Think what this meansto you. You can 
drink all thei offese you wish with none of the bad effecta 
that іа во common to coffee when made іп the old 
fashioned pot 

We would like to tell you all about “Nature's Coffea 
Pot,' its wonderful workings and the clever way it trata 
poses соПев jnio а drink as healthy nnd harmless as 
water from a running stream. 

"Nature's Coffee Pot" 1s à ресе of art, it Ia made from 
the famous “РаШап Ware" with Па many согог tinta. of 
glaze. Sellsfor£2.000 Send us your address for further 
particulars. 


POILLON POTTERY WORKS, ,у, Beck >, з 


START. А MONEY MAKING 
SCHEME OF YOUR OWN 
And here is nop it cam о done, Lei me ship ou ons or 


Learned by anyone at home. Small cost, Send 2-cent stamp 


for particulars and proof. 
0.4 A. BMITH, - Box 8, яно Knoxville Ave. a = Peoria, П. 


- BURN AIR-IT'S CHEAP 25759 
" ÜConanumes £05 Barrels af Alr ta one gallon of 


Grm. Кечево. Penny fuel, burns like gas, hottest 
Ед н 3" fire, worn "t explode, saved work and fuel bills Na 


Ы зошта turning SUGAR into DOLLA Ks5—here 
" proa 
One pound of Sugar costing 5 cents will make 
16 bags of Candy Floss; at 5 cents per bag you 
make 15 cents profit on every 5 cent invest- 


| ment—atthisrate you can make your dollars 


earn you $13 each, 


coa], wond, dirt, gshea—no wick, no valves, eas 

| ` operated handaome,durabla. Gran 
P cooker, bake wick works coa] kit- 
| £l орел. 15000 ths Harrison Wick lesa, 
| а ТЕТІГІ О бав nnd Alr Eurnere 
=p aold 1 month. AGENTS WANTED 
1 : "Rio Weekly. Greatest MONEY 
П a MAKER. балты ааа тыла sani 


ше ы gg E / anrwhere, Пп 


ran : By HO da trini afer. 
World Ыш Се, Sins Pd. E) Cincinnati, hi аш». 


There ia ап opening Іп every Town and City of the 
Tolted States for some enterprising Man or Woman to 
earn a good income by operating one :r more of my 
Candy Floss Machines. Fr.quently ая much ав $90.00 a 
day has been mage from ore of these machines, 

For farther paruculars, addre:8, 


SHAFFER CANDY MACHINE Co, 
Suite 19, 245 Broadway, New York. 


"Ran. . Баты! 10 cami 
| | ! ] | х С 5 | В МАІ р Ж E мел 
ЕП m" "Шы: brated isagerines ona p 
| ІШ f „її БЕЙ wa - ni 

v i” i TH ТА 


I 


НЕ 


m 
d 


— 


It Will Pay For Itself | 
іп One Day 


Ба Sugar into Cotton Candy, 
| nny Color 


m тыла la TIL E AG 
А cw 5 IK ^v TORT fme Vou will ре humdreda ef ms 
i -— савт derpiüon, mech sa Medicine, Booka. 

b = Мате, Magazines, Cards, Hossehold Алай, 
| т » ған ый өтте tha U- В, Tou will ales тәй the ea- 
| Or SIX КӨКЕ FREE dg follows; Hew to Ww 
th " Art of Lore Making, eee de mdi " 
i rue dt ich, Black Ari, 
| MISH 1 "NIS OFFER. Wi nA "ripe тыыл; 


THE GEM, Eucl nan, Mich. 


A BEST CHRISTMAS ae $1 WILL BUY 
LASTS THE WHOLE YEAR 


а н н Н ЕЕ невен ян ашаа шани шш ш Ве = 


Е Rtn Pete ett ee Pe PPP eee агат ғ 


POPULAR. MECHANICS, Journal Building, Chicago 


with the month of 


Send your Magazine one year, commencing 
МАМЕ 
STREET 


CITY ——————— ыны нашаны шы ашын 1 1 оу. 
and notify party named above that the subscription has been paid for, and is sent with the compii- 


DEN арыш ыша ШЫ 
Please mention `Рершаг Mechan ics when writing Advertisers, 


For more magazines like this click here -> 
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E This anil 
jüteresting — 32-Dajre 
Book of Card Hules free with 
every pack of Golf Playing Cards 
—a sample pack of which we will 
send vou for soc and Lhe name Ше 
of a denler who бо Есер іне, FF" 


Golf Playing | 
Cards 


ате now the choice in club and society circles. 
Нені ever sold for anything like the price. 
Made of fine linen stock with high finish— 
handsome—stylish—with unusually gol deal- 
ing qualities. Last longer and look better 
most higher priced cards. 


bend zec with пате of your dealer (f he don"t 

| вер Golf Cards) and receive a sample 

pack with the mpa ze book of card rules 

МА --ҮҮТісі, Euchre Poker, Pinachle, Rezia, 
kat, eic., free, Write today. 


AMERICAN PLAYING C 
COMPANY fing 


0 Taylor Street, Kalamazoo, Mich. е 


рте LAW 21, 
PE > AS LINCOLN DID, Severtesen 


forking Krernbledye of the Law born 
J soneariy indispensable aamos to A 
man pf ambition. Жетет пате реве 
itits loomedso largeto him whose 
Knowledge уны ан the ceammercia 
value оѓ 
ness, JE ін the | 
тауа decisions 5 


E counselor who 


“м oh erst e 
: larze import. In 


ities, the trained legal mind Is every where recognized аз ресші- | 


іу раны for publico осе. Never before has earnest om 


before it ко valunble, comprehensive, authoritative, | 


B 
d withal яо simply-phrosed a store of légal] knowledge as ја pre 
ed in the just completed Home Law School Series. Ute. 
ns nn e 
T 


nt 

ч Bench and ch-mirking work, Covers 
th ry and Practice; au ерш OF borin any State. First 200 
Trance orders being booked at about 17 per cent discon 


к | for 
»mpt realization by publishers. Binding, Law half-sheep. De- 
dptive pamphlet, testimonials and special Prico Offer sent гое. 


ompt application асу інен. | Ate 
ederick J." Drake & Со, ^'^ Майн Chicago 


ШЕГІ ыш" 
DRAWING 


FER MONTH. Expenscs advanced, Men із 
Havel, post signs and Icare Bamples. Аййгенн 
MANUFACTURERS, Desk D, Atlas Hlock, CHICAGO 


КЕ осш 


THE DRAFTSMAN 


25c for 4 months— Cleveland, Ohio 


HOW TO BUILD А ONE KILOWATT 
DIRECT CURRENT DYNAMO or 
ONE HORSE POWER MOTOR 

By А. Е. Манап, Author of” Electricians Hands Rook" & the Wat- 

вов Popular Hand Books on Droumo Moter Ваа аа, elc. in 


is natural abilities, In busi- | 


~ STUDENTS NEED ~ 


www.VintageMagazinesOn-DVD.com 


NEW BOOKS. 


ЭТН CENTURY BRICKLAYER'S AND MASON'S 
ASSISTANT, By Fred T. Hodgson. Size АТЫ 
Over 250 pp.; fully illustrated. Price, cloth, $1.50. 
Price, half leather, $2.00. Frederick J. Drake & 
Co, Chitagro. 

All kinds of bricklayer’s work, Including laying 
foundations, bonding, arching, gauged work, con- 
struction of damp courses, coping, building bridges, 
piers, chimneys, flues, flre-places, corbeling, plain and 
faney cornices, brick paneling, pilasters, plinths and 
other brickwork, plain and ornamental, Is treated іп 
Part I of this volume. Part II, or the Stone Mg. 
son's Assistant, shows how to lay out und work 
all kinds of arches, stone steps, stalrseanih band 
Tails, skew bridges and arches, гігеіс on cleele work 
niches, classic and gothie stone work, piers and other 
stonework, plain and ornamental The methods ex- 
plained are practical and all explanations are in lan- 
guage the workman understands. 


FAULTY DICTION, OR ERRORS IN THE USE 
OF THE ENGLISH LANGUAGE, AND HOW 
TO CORRECT THEM. Br Thos. Н. Russell, 
LL, B. Pocket size. Bound in ermbossed Russian 
leather, 50 cents; cloth, 25 cents. Geo. W. Ogil- 
тір & Co, Chlicazo. 

The title of this little book sufficlentiv procInims 
its object nnd it will pay one to study Ин contents. 
Few are they who do not fall at some point in the 
correct use of English, Тһе book reveals one's ün- 
СОЕ ови errors, Handler than a dictionary appen- 

X. 
ELEMENTS OF MECHANICAL DRAWING. By 

Gardner C. Apthony, А, M. Contains 98 paires 

and 32 plates. Cloth. Price, $1.50. D. C. Heath 

& Co., Boston, 

This work ехріміпя the use of Instruments, theory 
of projection апа ite application to practice, and, 
also, numerous problems involving both theory and 
practlec., Many tllustrations are used ind the ar. 
rangement of the book is such os to facilitate both 
the work of student and instructor. 


FPREE-HAND LETTERING. Бұ Frank Т. Пап. 
lelay A. М.Н. Contains 54 pages of text and 12 
plates, Price, cloth, 75 cents. D. C. Henth & 
Cn, Boston. 

The elementary principles of the formation of let- 
ters, thelr combination to form words, and the gr- 
rangement of the words in titles are set forth in 
this book. The preliminary exercises glven offer 
preparation in manual skill and in estimation of 
values, No rules and arbitrary expedlents are elven, 
but rather, reasons from which the student makes 
his own rules, The work offers variety und the ex- 
ereises are lald ont in detail, 


ELEMENTARY COURSE IN MECHANICAL 
DRAWING. In two Parts. By W. E. Browning, 
M. E. Complete course comprises 21 plates, 3 
tracings and а tlile page Cloth, Price, each 
part, 90 cents The Browning Press, Cleveland, 
Ohio, 

Thile excellent work treats of drawing Instruments 
and material, Unes, lettering and figuring, geomet- 
rical problems, orthographic projections, sections and 
intersections, development of surfaces, helices nnd 
screw threads, nuts and bolt heads, working draw- 
ings, faney borders and blue printing. 


Bubier’s Popular Electrician 


The only Amateur Electrical Paper Published, In simple language, во all can understand, Two electrical 


|, engineers on our Hoard of Editors. 


АП questions answered br experts. 50 CENTS РЕК YEAR. 


To АП Sending a Year's Subscription NOW we will send October, November and December Numbers FREE 
BUBIER. PUBLISHING CO., Dept. 3, LYNN, MASS. 


Picase mention Popular Mechanics when writing Advertisers. 


THE 1906 
POPULAR MECHANICS 


SHOP NO I ES 


This is Vol. II іп our Shop 
| Notes Series 
| 228 Pages--667 Articles--Over 


ОО Illustrations 


А Gold Mine of Intormation---Tells Easy 
Ways to do Hard Things 


Compiled from the Shop Notes Department 
of Popular Mechanics During 1905 


«Indexed So You Can Find It" 


Vol. II Contains Entirely New Matter 


клы T = Tu 


Shop Notes for 1905 
Vol. I. 
200 Pages-385 Illust's. 


Contains Nothing Found 
In the 1906, Edition 


Price 50 cents, Postpaid 


These two books are invaluable to 

any one interested in mechanics, 

Will save you time and money 
every day. 


For Sale by All Newsdealers 


or address the publishers, 
Popular Mechanics 


JOURNAL BUILDING 
CHICAGO 


"rice қо cents, Postpaid | 


| 


MACHINIST F 


ERN | Re 


$] Monthly 


Each Volume is complete in itself and may be 
obtained separately. 


LIST 


1. Rogers’ “Drawing and Design." = $3.00 
i. Rogers’ “Progressive Machinist," = 2.00 
3. Rogers’ “Advanced Machinist." 2,00 


READ CAREFULLY 


The books composing ithe library аге in- 
tended to be; educational and progressing from the 
нітіріс tothe more complex subjects: plain books 
Tor those already engaged, or вооп to Бе. іп the prac- 
theal application o1 the theory of mechanics: cach 
volume ia complets іп itself, while progresalve in 
the series, The books are ¢ach aupplied with a 
ready reference index, which enables the quick пас 
oftheir contenta, 

The volumesare strongly and handeomelc bound 
In black cloth, with titles and edges іп gold; the 
contain 1,304 pages. 1,244 illustrations, many of whic 
are full pages, with 3.0 ready references; they are 
irinted on fine surface paper with large, clear type. 
Each book stands 88 inches in height, and the three, 
packed for shipment weigh over Thi lbs. No works 
of equal value have ever been offered to the machin- 
lata’ and allied trades,and no one from ihe muperin- 
tendent and owner to the apprentice, can afford, con- 
aldering the price and terms, to be without them. 

will be forwarded 


| D o L LA R postpaid to any read- 
А MONTHLY r rorvrax 


MECHANICS who 
enda tus one doliar and a written promise (ace 
coupon below)!oó pay the balance of the purchase 
price in six monthly installments of one dollar each, 
making 67.0 in all. 


"numumuSHIPPING DIRECTIONS 22222 тт. 


ка а Т oor uec т Тқ” 
ТІ @ncloee £1.00 fone dollari to apply ая frat payment on 
өте at of 
ROGERS’ MACHINIST'S LIBRARY 
which ahfpat once to the following address, al] charges 


repaid, I hereby agree to remit by mail at the rate of 
he рат К each meg the remaining mir ІН| dollars, 


The three volumes 


ШЦ КИИР сз соты ере Ta 
KE ТТТ ТТТ ТТТ ТТ ТТТ” 
ТАЕ pis, ыр. Ter 


el OE ОРЦООР РАР 
Fopular Mechanica. 
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Theo. Audel & Co. 
Publishers 
63 Fifth Avenue = 


New York 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 
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ONLY Sh T AA м т Е | | Fu "i at 
con | BOOKS FREE Cl 
UNTIL We want new Subscribers to cipi 


DEC. 31°05 | THE MODEL ENGINEER| 7 — 


A splendid paper devoted to all kinds of model making, Yachis, Steam Engines, Dynamos, Lathes, Tools, 
Workshop hints, etc., profusely illustrated. Single numbers centa. No free copies, 
SEND AT ONCE for our SPECIAL PREMIUM LISTS in time to get some new books for Xmas, 


THE MODEL ENGINEER, Rooms 111-114 Мӛегіу Building, New York 


Magazine Offer 


This is the Concrete Age. Greater apportunitiég are presented 
in Portland cement products than any other feld. The Monthly 
JAournal CUNCRETE is the reeogzn zed authority, ЫЕ 8 year, 
Ite per copy, Until Jan. lst clubbed with the Cosmopolitan, 
both £1.25. 


CONCRETE PUBLISHING COMPANY 


40 Home Hank Hs SeT Mich. 


DIES udi DIEMAHING 


А аһср book by а shop man nnd intended for shop work 


100 Pages. 100 Illustrations ` 
100 Cents. — Send For It. 


I3- L. LUCAS - Bridgeport, Ct. 


p 
As a Practical Book for Practical Men Spangenberg' 5 Book Ranks ч 


All the engineering gm Чырга ре you should bare; you really meod 1s contninexd in thia 
book in plain, practical and concise form. 


Spangenberg's Steam and Electrical Engi 


ін а Complete жемі covering the sobject in al] ita various branches and ДБ па O72 раев, 
Tha only book ever puhliahed contain- D ia the price, and [tla sold with the onde ratanding thnt it may 
ing 1015 questions nnd answers. Writ. В” returned if nat sa: Ape d nnd your money will be refunded iim- 
ten BO топ can ünderatand it. mediately, Out of 10.000 books sold only two have boon retarned. 
This fact ptaka Tor тас 


An Up-to-date Catalogue of Chemical Technology 
Just READY 
Tech- 


A (Пазна 


Catalogue of of E on Chemical 
ш and Gener ch Chemis arranged under the following 
i A Doadies, and, Salta Drewing, 


India Publier. | ta Perc! | 
Tnk; "nter Mani жарты Oils, Puts, Wares, Paints | 
Varnishes = Fibres: fumeri Soa 
and | - 7 Fire. Bal za Сот» 


eral Chenier con Arithmeti 
Қылығы қыл ure Tilimda. sen y ee fo any 
ong in any part of door т и Н еттен dn 
HENRY CAREY BAIRD & oo. 
ndustrial Publishers, Booksellers and Importers 
810 Walnut Sta Philadelphia, Ра., U. 5: А, 


ITE US c) CUT OUT AMD MAIL TO-DAY 
donee En КЕЛ, A. ZELLER BOOK COMPANY 
IEAA y 5. Fourth Sireet 51. Louis, Ma. 


at re 


I Accept your offor to gend me, express prepaid, one of Spangen- 
harg's Sisam amd Electrical Engineering, price 63,50, аты! eucloaes 
S? nz frat payment. The balance, $1.50, I ngren to remit in ӘЙ cent 
monthly installuients, money or express order or Bram pa, 


Name DSS RS Ot FP! PEP eee ee ed ee тшт 


= 


к=” in Bilk ҮТ 
К+ üxík tra греч. шн. Tostratiogs. City and State . 


an is Texas! = ТЕЙЛЕНЕТ 
е Eyes of the Wor Are Upon Her 


iret or Bax Ма. mhii kE шшш шш аы шыршаны шыншаляя т es ee ee шш 


Explains X-Hays, Wireless | 

elegraphy, Kadium, | 
Trainemission «& Distribution, 

Power Stations, Wiring, etc, 
Written in plain English, 


All Problems Solved 


Practical—Accurate—Scientific 
154 illustrntions. 
455 pages. Cross index, 
“A practical handbook for stu- 
dents, apprentices, and eleetrioul 
engineers." — Selemtifle American. 


ӘПК Cloth. decorative cover, silver stamping, . . $1.50 
Seal Leather, marbled edges, gold stamping, . . 1.00 


LAIRD & LEE, „58.5958, CHICAGO 


THE HOME- БЕЕН ЕШ. wanta to know about he 
"Matchleas" Climate and Her Cheap Landa. m т 
THE INVESTOR wanteto know abont not only Her 


Chenp Land and Low Taxes, but as well, Hor Wealth of 
Mine and Forest, and this into let you now that 


The International & Great Northern 


Texas' Greatest Railroad 


EÉrna*versém more than n thonsand mila m I TU = 
Texas’ Resources, latent end developed, a Raat ron 
learn more abont tho GREAT I. & G. М. I N BY b 

| вета в fcent stamp for n copy of the ПЛЛІНТНА od 
iB AND GENERAL NARRATOR, or 25 cents рата mu 
Ше оГ вапыз, or br writing 


D. А А PRICE, (s. Р = с T. А., L&G. N. Е. E. 
Palestine, Texas 


= 


Тш еу sHand ookonEngineerin 


explains how to determine the bursting and safe working pressure of steam boilers. 
Calculate the horsepower of boilers. Conduct boiler tests. Set the valves of steam 
engines. Adjust the valves of pumps. Care for injectors. Operate dynàmos. Adjust 
and run motors. Keep elevators in repair. Operate 


refrigerating plants. Take charge of air compres- ртт ТТЫ 
sors. Solve many knotty problems, thus saving time ipsa terr 

" : "T ape Е | Li Чжу 
апа money for both engineers and employers. It teils E RU ГОДЕ 


how to do many more things that can not be men- 
tioned here for lack of space. Send for сору and 
judge its merits yourself. It cortains 99o pages, has 
400 illustrations, 1s superbly bound in leather, and a 
money order for $3.50 will bring a copy to vour ad- 
dress. Better get Booklet B. It is free. 


Send Orders to 


HENRY C. TULLEY & CO. 


P. M. WAINWRIGHT BUILDING = ST. LOUIS, MO., U.S. A. 


| ARITHMETIC] | THE BOOK оғ 
typ. be l| | PHOTOGRAPHY 


fier ee yp despair | : | : . 
mI TAUGHT ase Practical, Theoretic, and Applied 
| PRACTICAL through “neglect you Edited by PAUL N. HASLUCK 
ARITHMETIC -oN / = | With numerous Illustrations and Working Drawings. 
Self - [aueh have forgotten what Nearly 800 Pages, Size 6x95, Cloth, $3.00, prepaid, 
you once learned about | ENTIRELY NEW AND UP-TO-DATE 
Arithmetic. P R ОЕ, THE Бори DI eros sear contains in 
to. к= "T = атп WOE at ama — HE = 142= 
SPANGENBERG’S NEW МЕ- ||| to attain success " shows them how to 
THOD requires no teacher. 228 first efforts, and how to attain proficiency, 
DN Eng а тонна Spee aq: 
pages: sent prepa on receipt o specialized in the various branches of 
| е art. 
бс. in stamps. Best Book ever pub- The illustrations show clearly how the 
opcrationa of Developing, Toning and 
lished. Fixing, Retouching, etc., etc., are actually 


onc, and a large number of working 
drawings affording invaluable assistance 
Lo the amateur and professional worker 


Geo. A. Zeller Book Co. | MALE минин 
39 South 4th Street, St. Louis, Мо. ||| | W. Т. KEENER & CO., 


Established1s70. Agents Wanted Everywhere. о) Wabash Avenue, : CHICAGO 
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BOOK 


— FOR —— 


EE 
ents B O Y S vata 
“Mechanics for 


Young America” 
Tells How to Make Things 


Reprinted from the ^ Department of Popular 
Mechanics. Fully Illustrated. Instructions аге 
"Written so you can understand it." 


CONTENTS 


How to Make п Paper Бояі..................... 
How to Make a Barrel Boat........ a reor e 
How to Make a Water “Үһееі....,.............. 
How to Mnke Your Own Fishing Tackle........ 
Temporary Camps and How to Build Them...... 
Permanent Camps nud How to Build Them...... 
How to ВШ an Imitation Street Car Line..... 
How to Make a Water Blceycle...... 
How to Make а Miniature Windmil............. 
How to Build an Ice Boat.......... | 
А Novel Burglar Аі/вгтп......................... 
А Mechanical Ventriluguist and How to Make It. 
How to Make a Boot-Blacking Cabinet........... 
Renewing Dry HBnatterleg....... sooo 


"-mmrvrms pg юш ш 


How to Make Water Майагв..................... 
How to Mate "Antique" Clocks from Up-to-Date 
llo. E 
Lettering a Clock ІМПІ........................... 
How to Make a Windmill of One or Two Horse- 
ЦИҒҰҒЕГ »%,.4Ҙ...-........ nmruuimaizTRt-'*RTERRRRRAG 


и ® Bodo Ш ысы mom. pom к шош шош т 


ы. Е ҤЕ a 


Use Them ...................... "Ub WAT 
OE cm Chair Sleighs, ‘Toboggan Slides 
und Skis ................. 28. а) И. 
How to Make Rubber BStamps....... Se ATE 


100 Pages—201 Cuts 
Sent postpaid on receipt of 25 cents, or order 
from your newsdealer. 
Popular Mechanics, 
Journal Building, Chicago 
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Tour choles of any 
ene of thee thres 
ü jally jekers FREE 
| HAPPY HOOLI- 
! IGAN, ҒОХҮ GRANDPA & RING- 
» LING'S TRICK CLOWN, BILLY, 
аға the grontest pum Ht and жалыға 
| every y should bare ong 4 
They aru апалы 1125 in thea i 
brightest and most altroc- 
live eclors,and when seen 
ы оп your lapal friends and 
И acquaintance nro sur фо 
А Poka their Noes ш toward |. Е Ја 
Hin orderte pet & gool look af Buch a fann 
in. Then oll pol hare to do ің to presa they Уз. |) 


ТЕ 
Pali which із сопеваі іп your өсіп, and іе” q= 
inquisitive one will Ені himself ' 
wellspraped with а fine stream > 
of water, to tha atensementoaf 
allbheholders SEND IN YOUR `  - 
з Сира d lf you forget it roa) regret 
Есіне Dar nnd ee ии а 
Рао FREE] Ргісе, 1596 васп 
with nur mammoth еніперер of guod things. 
We manufacture these goods and they aro tha 
heaton tha market eLeyseam make from 62 
to $J per day acting na our agents and selling 
these great novelties among thelr frienda and 
schoolmnates. Write for prices in quantitias. 


AMERICAN SUPPLY CO., 
533 E. Minnehaha Street, = ST. PAUL, MINN. 


DOUBLE END ТНАР-А new style of small trap 


recently placed the English market, It 


said 


On 


Ін 


that came ің less fearful of entering a trap 


іп whieh both ends are open than where only one 


door is used, 


It is sprang by stepplng on the hinged 


trendle, and may be successfully used unbalted for 


the amaller animals when set In 


runs, 
alee, and seme of the 
with ms amall wire 
in whith a lite bait сап be put, 


of this type could be cheaply made, would 


their customary 


These traps may be made of any required 
arger ones are constructed 
cage suspended above the trip, 
An all metal trap 
weigh 


but ttle, and ought to serve well for many specles 


of predatory animals. 


= =m А 


$80 A MONTH SALARY 2722! «xp: 

te introduce our Guarantced Poultry and 
Remedies, Bend for contract; we menn business and fur. 
nish best reference. 43. Н HELER 0.: X 354 Spriagiichd, Ш. 


For magnetizing, giving 
light shocks, and other experi- 
ments, with key for cl:sing 
and breaking the current, oper- 
ates with a wet ordry baltery. 


Artesian Electric Co, - 744 Artesian Ave., Chicago 
Бісавс mention Popular Mechanics when writing Advertisers. 
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МУСЫ Н.Н, па. |S 


CLIE Quse ў 
Ы. 


ELECTRICAL 
h SCIENTIFIC 
=> NOVELTIES 


Exact reproduction in miniature of the latest Atlantic Ty pe Locomotive Complete Line of Miniature Rall- 
an 


ender, operated by dry 


SEND FOR 
CATALOGUE 
up” 


Commutators and Armature Discs for Building 
Your Own Dynamos and Motors. We Have 
Sets of Castings for Building Gas Engines 


FIGHTING ROOSTERS 


Mystify and amuse your friends, 
Threat nre two genuine game roost- 
ага with feathera; they fight to a 
finish, and are always ready to 
fight. ‘The secret of their more. 
пизпЁн ія only known to the oper- 
nator, Will last a lifetime. Post 
paid by return mail, and our 
monthly magazine n whole year for only ?5 conta. 


"e 


FREE-BIG BOOK-FREE Y 


"Write to«luy for new *nluable 175 page catalog, 
biggest illustrnted electrical book ever issued oon 
taining hundredsof valuable Christmas врея: 
tions, Electrical noveltics пге just the thing for 
min and boys. This beok contains ташыл етос» 
trical information. Bpéelal rr Send $1.25 
and Me postnge for mailing, for this motor 
andinstruetions for operating. 

J, ADIL BONS, y m Bt., Milwaukee, Wis, 


„Н. MILLER & СО. 739 E. 4th St., St. Paul, Minn. 


The White Eagle Electric 
Motor, special price, $1.00 


We make working model& 
Send for illuae 
lrated catalogue of model sup- 
plies. 


The Pierce Model Works 
134 Pierce Ave, = Chicago, Ш, 


of Inventions. 


batteries on a two inch gauge track. 
Length of Locomotive and Tender 25 inches. 


This is a Complete Set of Castings for көзде а 40 Watt 


THE CARLISLE % FINCH 
262 E. Clifton Avenue, Cincinnati, Ohio 


*I-2 Each 
and Civil War HRelicsannd + 
erg ord Cozy Corners 

WRITE FOR CATALOGUE 

Walsh's Sons @ Co. 

do de eee e Равааіс SL, NEWARK, М, J SL, NEWARK, N. J 


ways. Trolley Cars. D'ynamo 
Parts and Gas Engines 


Dynamo, We Have Many Other Sizes. 


COMPANY 


EIFE E РТТАР Ын Н Н ЫЫ Ыр» ^ 
ty 


Can have endless amusement and make 
many useful and ornamental articles with 
опе of our EUR ER А SCROLL SAW out- 
fira. No experience or skill requircd—any- 

one can use them, The whole outfit of 16 ріссен 
Bent prepald to any address for only 35 cents, Why 
not order today and ret the outfit in lime for Xmas, 


Kubec Manufacturing Co. 
666 W.Lake St. CHICAGO 


EVERY BOY 
His Own Toy-Maker 


how to make a Steam 
этер, те пріо Camera, 
а Windia а, Microscope an 
3alvaniao 


Branar 
Р Balloons, 
T ko, Card go 
1 ü t Dus, 
| mi Б 7 d xp pet 
kla, Rabbit ап rape, 

эне pening Tackle nnda a0 plain and rimi nple үнү 
boy cam fih more tham s handsome | hole inii- 
lustrated with more than ЛЮ handsome ұнмен ont. ji 

in n crest book and you shonld not be without it, Pe c 
only 10 cents, postpald,: for $5 cents, гган 


WESTERN SPEGIALTY 00., 336 Jackson Street, St. Paul, Minn. 
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Going to Put It on the Market? 
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You have the article; we have the brains and the equipment for making it at the lewest cost. 
We manufacture and ship all kinds of Special machinery on contract. 


LET US ACT AS YOUR FACTORY 


JOHN WISHART MACHINE WORKS, Engineers and Machinery Mirs.. (Inc.) 43 to 45 8. Canal Street, Chicago. 
LONG DISTANCE "PHONE, MAIN 889. 


EXPERIMENTAL. 
AND MODEL WORK = 


Inventors’ Ideas Dereloped, Circulars Free, 


WM. GARDAM & SON, (iImc.) 
45-51 Бове St. New York 


WE WILL SEND YOU 2:75 сор 


One Pipe Cutter 
One апсы АЙ for handling pipe trom meee ыз. 


ОМ НЕСКІРТ OF $10.50 
Bend for Catalogue of Complete Line, | 
ARMSTRONG MFG. CO, Bridgeport, Conn. 


WE MANUFACTURE 


METAL SPECIALTIES 


Dies, Tools, Fatterna and working modelas, Metal 
Btampings, "Brass and Bcrew Machine Work, and wo 
wink your Metal Articka to manufacture in quantities 
We can improre tha quality and cheapen the cost. Bend 
simples of drawing and we will quote you priced. You 
mar! pare ins [req re ag fifteen years’ креп enc in 
the design of Dies Т ttnrns und Inery. 
METAL SPECIALTIES TFG. С0., 
18-24 W. Randolph St., Һісаро. 


MODELS caco mone WORKS | 


|79 E MADISON ST., CHICAGO, ILL. 


WRITE FOR CATALOGUE OF MODEL SUPPLIES 


ESTABLISHED 1867 


um 


UNPARALLELED FACILITIES FOR MANUFACTURING 


, il m а 
Metal Specialties 
OP ALL KINDS PROMPTLY AND REASONABLY 
WILL MANUFACTURE DIRECT OR ON ROYALTY 


Crescent Mfg. Co., Valparaiso, Ind. 


LET US BE YOUR FACTORY 


WHITE FOR ESTIMATE ON ANY ARTICLE 
YOU WANT MANUFACTURED 
STAMPINGS, Мооғ(в, EXPER. 
.WRITE FOR FREE BOOKLET 
THE CLOBE MACHINE & STAMPING CO. 
: 370 Hamilton St., Cleveland. О. 


WORK 


HAVE YOU SOMETHING NEW OF A 
MECHANICAL. CHARACTER? 
Manufacturers of mechanical novelties of n prar- 
tical and useful character are invited) fo send wus 
deseription. If the editors consider the article of 
sufficient general interest it will be described and 
lliustrated in these columns, Popular Mechanics docs 
not give “write-ups” to any ono, and fno Compensa- 
tion will be accepted пийег nny cirenmstancegm, for 
anything appearing іп the reading columns, It 
makes no difference whether or not топ are adver- 
tising іп this magazine, if you have SOMETHING 
NEW, PRACTICAL, AND OF GENERAL INTER: 
EST ТО OUR READERS It will be sultably de- 
scribed. 
RAILHOAD HICYCLE ATTACHMENT.—There 
have been several attachments for bicycles to enable 
thelr use on rallroad tracks. This is one of the 
most recent and is sald to be entirely &uccessful 


owing to the arrangement of the cross braces and 
the 4-wheel guides which permit a high speed with- 
out danger of jumping the track. Сап be attached 
to апу сусе and does not materially inerease Its 
welght. 

-— 

PRIZE FOR SAFETY PETROLEUM LAMP. 
The Great Grocery Exhibition, London, is offering 
for the fifth time a prize for a safety lamp using 
mineral oll, The lamp must not cost over 5O cents 
and must not be more dangerous than a common enn- 
dle, regardless of апу ignorance or carelessness, 

NIGHT DIAL FOR TELEPHONES,—Where nuto- 
mitic telephones are used and the Instrument is 
placed where the numbers cannot be read at night, 
it Is proposed to use mn lliuminated dial, А small 
electric lamp is placed behind the dial so the light 
shines through, making plaln each figure. А small 


battery, like a flash lamp, supplies current, which can 
be arranged to turn on by means of a switeh or by 
taking down the recelver. 


| The Largest Factory in the United States for Manufacturing Metal Specialties $41) IS AT YOUR 


| Writows for estimate on apy articlo you want manufactured, 
FORT 
SPECIAL MACHINERY DIES, TOOLS, Etc. 


63-55 Crossing Street = 


| gear and Cam Cutting 


Prompt and careful сс нм 


DEARBORN MFG. CO. 


Incorporated 1895, 
Also Blanking, Forming and Drawing of Sheet Metal 
CHICAGO 


Borew Mashino Work 
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SECURED OR FEE RETURNED 
Ears орі nion ая to patentability, Bend for Guide 
k and What To 


t. finest publication tamed 
nven nest pü e. 


free distribution. Patents secured by un advert 


EVANS, WILHENS (т CO; 


Мо.717 F Street N: W hington, D. C. 
Kew 


. Waa 
Xerk Offices, 152 Nassau Street, N N. Y. Clty 


"We Analyze Everything" 


We Devise New and Original 


The Ellsworth Laboratories 
vent for Profit. Gives Mechanical Movrementa Ene 
Informe 

ГАКА & BROCK. Patent Attys., 918 F. Street, Washington, D. б, 


1 At Reasonable Rates. 
Addresa Formulz 
| MAX D. SLIMMER, РЬ. D. 

| 857 Dearborn Street. = = = Chicago 
Valnouble Book on Patents FREE. Tells how to secure 
Inver at low егей, How to sell a Patent and What to 

WIS BOOR FREE te all who asker Patent 

NEW YORK OFFICE. 288 Broadwnay,New York City 


If you have an invention, hare it тшй but, be 
sure of your attorney,oryou may apend more money 
thin is necessary. 

All my clients are pleased with the 
ent services, rendered by me, and теше) wi 
of my fees. Let me refer you to the | 
И you have an invention not fully perfected, maybe | 


I can help you, 
| WALTER B. BURROW 
Patent Attorney and Mechanical Engineer 


205 Duke Street, Norfolk, Virginia 


rompt, effict- 
Lh the amount | 


f you are interested in any kind of inreetment—Oil, 
Mining, Plantation, Industrial, Landa, Btocka, Bonds, 
Mortgages, vte., nan пя your nume nnd ‘add reas and we 
will send you The Investor's Review for р monthe free of 
A journal of advice Tor investors. d el atest Д mon 
rime. 
Great coportunities come a and x ‘Groat fakes 1 (rae 


IET REVIEW. 1461 бай Blág., CHICAGO, ILL 


WE MANUFACTURE TO ORDER. 


DIES, TOOLS ano 


AUTOMATIC [MACHINES 


ALSO HARDWARE -SPECIALTIES 


AND PATENTED NOVELTIES | 


ESTIMATES FURNISHED ON EXPERT 
MODEL WORK, SEND DRAWING OR 
SAMPLE. 


BOOKLET FREE. 


Stamping & 


DEP. C 


ATENTS. 


MONTHS FREE 


| | nothing. 
| Our booklet about Patents con- | 


WRITE TODAY. | 


Гоо! Co. 
LA CROSSE, WIS. 
Please mention Popular Mechanics when writing Advertisers, 


POPULAR MECHANICS 


PATENT BUREAU 


|| invites the co-operation of Inven- 


tors, Mechanical Engineers, Drafts- | 
|І men, Machinists, Superintendents | 


and Foremen of Shops and Mills, 
and Skilled Mechanics in all trades, 
everywhere, in building up a Patent 
Bureau that will give honest advice 


к= ша 


-m шн 


ing their inventions, and in selling 
| their patents when obtained: and in 
all matters to render careful service 
and give full value for money paid. 


which it can be said : 


magazine is “Written So You Сап 


| [|| Understand It.” 
|| We have been getting patents for 
the past twenty-five years, and hope | 

to be in the same business for 


j| another quarter of a century. 
We want the business of practical, 


| hard-headed inventors---not the per- | 


| petual motion cranks, We charge 
| moderate fees for services rendered, 
| and do not care tor the business of 
those who expect something for 


| tains much information in small 
compass, and you can depend on it. 
Send for a copy. 


PATENT BUREAU, 


Journal Building, Chicago, ІШ, 


POPULAR MECHANICS | 


| to inventors, protect their interests | 
| by good patents and strong соп- | 
tracts; assist inventors in perfect- 


We have a Patent Bureau of |) 
| “Conducted | 
50 You Can Trust ІҢ” just as this | 


For more magazines like this click here -> 


SECURED 
regard to 


Invention. 


www.VintageMagazinesOn-DVD.com 
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PROMPTLY and with special [| 
the Legal Protection of the 


HAND BOOK FOR INVENTORS AND MANUFACTURERS SENT FREE UPON REQUEST. 
Congultation Free. Ne charge for opinion 45 io tho patentability and Commercial Value of Inventors’ 10088. 
HIGHEST REEFEHENCES FROM PROMINENT MANUFACTURERS. 


SHEPHERD @ PARHER, PATENT LAWYERS 


Patents, Caveats, Trade Marks, Copyrights, Validity Reports, Infringement Contests. 


REFERENCES: American Water Motor Cô., 
Blum Shoe Co, International Fence and Fire 
Proofing Со, Wingit Concrete Machine Со, Century 
Chemical Со, By-Products Co, Columbus Phar- 
таса! Со, Richmond Electric Со, M. C. Lilly & 

| Co, М. L Hayden Mfg. Со, Murray Engineering 
Со, „бео, Ertel Co., and Alabama Brewing Co, 


ARE YOU LOOKING FOR ME? m 


I АМ HERE, 


I told you last month to look for me, as I de- 
нігей to become better acquainted. My ldea, 
I tell you frankly, is to develop your manu- 
facturing business by AUTOMATIC MA- 
CHINEKYXY. 


You are making a device of small parts—in or- 
der te do this you have elther let а contract 
nr are manufacturing them by certain present 
day methods—at extreme cost. 


Would You Consider a Machine to Do All 
This Work at Less than Half the Cost? 


I HAVE 

recently developed a machine to make ELEC- 
TRIC LIGHT SOCKETS—the manufacturer 
formerly made 9,000 per day—my machine pro- 
duces 50,000 complete sockets, ready for use, 
in the same space of time— 

ALSO A PAPER CIGARETTE BOX— 

This machine produces a completely finished 
paper cigarette box—printed іп two colors, 
hinged, edged, inseating and building collar 
and labeled on both top and bottom—far su- 
регіпг ан to workmanship amd effecting а great 
economy іп time, labor and material, 


Our Guarantee Is Absolute: 


А Perfect Machine or No Money 
There are many ways of manufacttiring arti- 


cles, but the cheapest way is by AUTOMATIC 
MACHINERY. I want to talk with avery mati 
ufnacturer who ін desirous of increasing hia 
facilities and who is looking for modern 
methods. 

Write me and I will give 
knowledge and experience, 


C. Н. M Giehan @ Co.. 7 Broadway 
New YorH City 


Бағы + Canis In Bemp бае Пат Thermometer, effies er dep. 


SplitdorF LaboratorY 


(Established 1555) 
WE MARE А SPECIALTY OF YOUR 
WORK, 

TOU HAVE AN IDEA and require exact 
workmanship to fully demonstrate its FULL 
POSSIBILITIES, 

WE MAKE n speelalty of MODEL MAR- 
ING, EXPERIMENTAL WOREK annd ME- 
CHANIC AI, ENGINEERING of the highest 


character. | | 
BEST WORKMAN. 


you the best of my 


YOU WANT THE 
SHIP—WIE HAVE the latest Improved ma- 


chinery and the highest type of engineering 
nbilit s. 

Tell wa what you want, we may be able 
to help you and would be pleased to glve 
you any information. 


SPLITDORF LABORATORY 
NEW YORK CITY - 


Zi, 17-21 Vandewater St, 


J 
| 
| 
| 

| 


“During the past 10 peara Mr. Shepherd, of Shepherd & 
Parker, has obtained for us & great many important patents — 
We bare no hesitation in heariily recommending him to anp- 
one having need of the services of а patent attorney, 

HALLWOOD CASH REGISTER DO, 
Mr. Parker on November 1, 1904, resigned his pū- 
sition ag an Examiner in the U. E. Patent Office 
to enter this firm. 


Address, 210 Dietz Bldg., WASHINGTON, D. C. 


TIME SET ATTACHMENT FOR FURNACES.— 
This is а practical mechanism whith enables one to 
set the machine to open drafts at any hour desired. 
It gives no alarm to disturb any one, but if you 
want to zo to bed wlth a slow fire In your furnace, 


you сап set this attachment for any hour in the 


morning, and when that moment arrives your fur- 
nace will open up and go to work. We have fre- 
quentlv deseribed home-made devices of this kind; 
thia 1s the first one we have seen put on the market 
and the low price at which It Is sold now places 
within the reach of everybody one of the greatest 
possible conyenlences, 


WANTED 


Good Patents and Patented Specialties of all kinds; 
files agents established everywhere; Inventlons pro- 
mooted; Patents bought and sold. 

P. N. GILBERT 


ee бү. Court st. - Кызынызды ate iens N. Y. 


e тт НЕ —— SS og шын es 


PATENTS 


Careful attention given to the prosecution of business before 
the patent office. Раіна procured and no attorney fee called 
for until patent ia allowed. (7) years experience.) Write 
Гог “Inventor's Guide.” — Address 


Franklin Н. Hough 
Atlantic Building, Washington, D.C. 


Please mention Popular Mechanics when writing advertisers. 
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I SELL PATENTS 


There has been placed with me for Bale, the 17. 8, 
Patent on à 


CONCRETE BLOCK MACHINE 


More E іп construction, and produces 
a better block than other machines, The fti- 
ture for concrete construction ін vast, and 
the great commercial value of a high-class 
machine of this nature will be readily re- 
alized, Thia patents geil It can be secured 
reasonably either by outright purchase, or 
lease on royalty. Its a fine chance. All 
detalls to ге ЖУЗТ parties interested. 


Charles A. Scott, 796 «tua Butiato K ү. 


f- $100,000 offered for one In- 
vention; $8,500 for тте 
Book How to Obtain a Patent" 
“What із Invent sent free. Send 
rough «ketch for free report as to 
patentability. We advertise your 
patent for sala at our expense, 


 Chandlee & Chandlee, Patent Attorneys, 
959 F, Strect, Washington, D. С. 


LS С --- --- — 24 д 


ELECTRIC CHRISTMAS TREES —Sparkling 
"with hundreds of tiny colored lights woven in sand 
out among the branches, the Christmas trees of 1005 
will outshine in splendor all prewlous attempts to 
delight the children, And the best feature of all 
is the absolute safety of the lizhting. No eleetriclan 
` is required, and a member of the family con do the 
electrical decorating wlth perfect safety. The Ilghts 
nre minlatore Incandescent lamps, of all colors, which 
are fastened on the electrical cord. Ав many feet 
may be purchased as the size of the tree requires. 
At one end of the cord is a socket which screws 
into any of the house fixtures, and the sudden 
turning on of all the lights at once produces an 
effect that youthful beholders will never forget. 
The cost is Insignificant, and the lamps will last for 
years Christmas trees lit with candles are pro- 
hibited by insurance boards; the electric system fs 
"approved and recommended, 


fl B $$. 

Study of wireless telegraphy in connection with 

the electrical course is to be Introduced at Purdue 

University. A tower 250 ft. hlgh will be built on the 

university grounds aml messages sent to all large 
eltles of Indiana and neighboring states. 


Contracts Wanted 


At Reasonable Prices 


Expert Model and Die Making 
METAL SPECIALTIES MANUFACTURED 


Punch, Press and Scrow Machine Work, Brass Finishing, Oxidiz- 
de Nickel Plating, Enameling. Thirty experience. 


JOHN OLDFIELD, 937 North 4lat Court, CHICAGO 


PATENTS orco лү 


WATSON E. COLEMAN, 
Registered Patent Attorney 


COLUMBIAN BUILDING, WASHINGTON, D.C. 
Adviae Pree; Highest References; Bost Service, 


EVERY INVENTOR 


Who Wants to know 


кеі. 


10. 


11. 


12. 


What are the most profitable 
inventions, 


How to perfect inventions, 


The first step to take in 
getting a patent, 


How to protect himself from 
parties who might steal his 
invention before he can get a 
patent, 


How to find out what patents 
have been granted on inven- 

tions like his, or intended 

for the same purpose, 


How much it costs to get a 
patent, 


How long it takes to get a 
patent, 


What protection a patent is, 


How he can sell his patent 
after he obtains it, 


How to handle his patent to 
get the most money out of it, 


Where and at what expense he 
can have working drawings made 


of his invention, 


Where and at what expense he 
can have models or experi- 
mental machines made, 


should send his questions to 


POPULAR MECHANICS PATENT 


Journal Bldg. - - 


BUREAU, 
Chicago, Ill. 


Please mention Popular Mechanics when writing Advertisers. 


For more magazines like this click here => www.VintageMagazinesOn-DVD.com 


RHEUMATISM 


CURED 


THROUGH THE FEET 


Every Drop of Blood in the Body 
Reached and Purified Through 
the Foot Capillaries by 
New Discovery. 
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АА CURE YOURSELF BY 
М ELECTRICITY 


New Book—WUlustrated from Life 
Sent FREE to All Who Write 


| <- | 

| /% his splendid Boon ы ea c electricity as 
y supplied by inexpensive batteries cures Eheuma- 

, Liver and Kidney Trouble 

and all nerve affections and diseases due to úi- 
culation. Explains about the famous electric ‘baths, 


beauty and health massage at home ар little cost, 


The Makers Want Everyone to Try a 


$1.00 PAIR FREE 


If you have rheumatism we want you to try the 
famous Magic Foot Drafts at cur expense. They're 
curing 211 agés and conditlons—after «doctors and 
baths have failed, witheut a spoonful of medicine. 

They cured Gus, lL. Brock, Douglas, Ga. of sclatie 
rheumatism in six days. 

Cured Mrs. J. Н. Walte, Woodland, Із, after her 
hands and toes were drawn almost double, and after 
being five months unable to walk, 

Magia Foot Draft cured me cntirely, It la а Won- 
Géerful thing. Rev. J. Holz, Chicago. 

Cured G, Н. Searle, ПІ, Cent. Н. R. Agent at Tucker, 
ЫП, of stintic rheumatism after he thought himself 
incurable, 

Lsed Drafts two yeurs ngo. .Mo return of rhouma-= 
tiem. Ей Hal, Leadville, Cala, 

Words cünnct expross the food they have done 
me, Е, Gay, Dublin, Ga. (Cured after suffering five 
YERTE.) 

Мау God bless you for the wonderful cure, Mrs. 
Бата Durham, Heidsyillo, М, С. 

We have letters from the above and thousands of 
others that Mnurgic Foot Drafts have cured. We 
bÞbellere they'll cure vou, Sond us your name, and 
we'll send you the Drafts by return mall, prepaid. 

TRADE МАЛЕ P Try them, then if you aro 
1 &utisfiecd, send us the price, 
| One Dollar. If not, simply 
| нау so, and they cost you 
| nothing whatever, ұғ 
co have bcen sonding these 
ЖЫ” Drafts "pay when satis- 
ПТ" for many months 
LUN, and vou сап see for yourself that we couldn't 
keep this up if the Drafts didn't cure. The fact is 
they do eure, по matter how many doctors have 
гаеп, beesuse they apply a new solentifie prinelpla 
(full explained and tlhustrated in our booklet) and 
that's why we are glad to send them. on approval 
Will you try them? Just send your address to Magic 
Foot Draft Co, 1251 Oliver Bullding, Jackson, Mich. 
Беті no money, write today, 


AUTOMANTA.—A lunatle-a8ylum . keeper in an 
eastern watering-plice not far from Newport, Б. I. 
was showing the regulation Ее visitor about 
the plant. А large room with about twenty cots 
was reached, but the place seemed empty, 

"This ін where the crazy chauffeurs are kept," 
sni the keener, 

"Oh, is it?" asked the visitor, "but where are 
they?" 

The guide replied: “Well, you can't see “em. 
They're all under the beda examining the springs.''— 
Fittsburg Despatch. 


EXPRESS : | 

PREPAID ' 

Every Home Should Have a Home Battery. 
booke also Liste the Intest improved ba eT | 

(prices 81.96 to 9.07, which we send prepaid and nllow 10! 

ays Егос trial. Write today for our Free Hook. 


DETROIT MEDICAL BATTERY CO, 1262 Majestic Bldg., Detroit, Mich, 


NEW CATALOGS, 


TWENTIETH CENTURY MACHINE TOOLS.— 
An Illustrated catalog published by the В. F. Barnes 
Company of Rockford, I., and deserlbing and illus- 
trating Drills, Lathes, Water Tool Grinder—all mod- 
ern devices, 

THE GREEN BOOK оғ HARDWARE SPE- 
CIALTIES. (Fourth Edition.) The tools that save 
time and labor over the old-fashioned devices used 
for the same purposes are the ones that are Illus- 
trated and described іп this handsome catalog. 
Everything in this line from а tack puller to n vise 
ін shown and many of the tools are во modern that 
the average workman has never heard of them. 
Published by Smith & Hemenway Co. and Utica 
Drop Forge & Tool Co., New York. 


ALLING HAIR 


Бе” There Is Iud me way to tell 
JU (he reason of baldness and 
| falling hair, and that is by ami- 
Al сто: apie examination of the hair 
|| disci. ‘Lhe particular discase 
with which your scalp is ай licted B 
must be known belore 1t сап be 
Т intellige mtly treated, ТІ he use et 
E / dandi i cures and hair tonics, 
without knot wing tive BCCI CHISE 
қ a of your disease, is hke taking medicine 
wit aucia what you are trying to cure. 
on n few fallen hulra f: arm po ir cambinsgs, to 
Austin, Ше celebrated Bacteriolojgrist; who will send y 
lutely free ac аткы: of Ti T CRIE. а [из [жЕ on care of the 
haifa] scalp, ani Ават nile bes x of tha remety which he w КЇЇ pre- 
pare ecpec lally foe yo iH. Éncir ss їс postage and wrlte today, 


| PROF, J. И. AUSTIN, 525 MeVicker’s Blig, Chlemma, Mi | 


Never Fails Sure Pop 
BLACK-HEAD REMOVER 


This НЕНІ" derlos ia n most wonderful thing for pereone whoes face 

rÀ сан et Siena Rimpleand easy tac = Р d the onlranrà 
rity black v уы! over the black-head, then withdrawn. 

brings е black. bead away, orar faila. Takes them out around 

the nose and all parta of the face, Sent postpaid for twenty-five | 

rie Other useful articles. Catalogue and illustrated circulars 
А ia wanted. Address 

Hi BURGIE & CO. „= Central | Bank Building, - CHICAGO, ILL. 


Please mentlon Popular Mechanica when writing Advertisers, 


1283 


| TO ENCOURAGE HANDICRAFT 


AND THE STUDY OF MECHANICAL AND 
ENGINEERING SUBJECTS BY OUR READERS 


'chanics have arranged to offer each month two or more Books or Articles at 
х pric | cession is secured from the several publishers and manufacturers as an 
evidence of their interest in the objects named. Popular Mechanics із not doing this for gain, and make 


no profit іп the tran ction 
The articles offered will all be standard, The coupon must be used in ordering. 
| No offer will appear more than once, Watch for New Offers next month, 
| The offer expires on the last day of the month іп which it appe £i 


"THE PRACTICAL 
OFFER No. |. лз AND oiL ЕМ; 
ы * GINE HAND BOOK" 
oot One of the latest and very best 
"иии | boks on these subjects. Published 
by F. J. Drake & Со Contains 
160 pages, over 50 dllustrations; 
bound in eloth. А manual of use- 
ful information on the care, main- 
tenance and repalr of Gas and Oll 
Engines. This work gives full and 
clear instructions on all points re- 
| lating to the care, maintenance 
а aa and ropair of Stationary, Portable 
and Marine, Gas and ОП Engines, Including How 
із Start, How to Stop, How to Adjust, How to 
Repair, How to Test. By L. Elliott Brookes, au- 
thor of “The Construction of a Gasoline Motor" 
пай the Automobile Hand-Hook." 
Regular Price, £1. With Our Coupon, 59 Cents. 


m SET OF PATTERNS 
. OFFER No. 3. SN: 
Ғе RPOWBOAT, SAIL- 


BOAT, OR LAUNCH.;--Brooks Boat Mfg. Co. 


Can be planked either clinker (lap streak) or car- 
vel {smooth seam) from the one set of patterns, 
For the benefit of tinamiths, we give special fr- 
etructions, so that those who wish may plank the 
boat with galvanized iron. The most popular 
boat ever put upon the market; designed for safe- 
| ty, comfort, beauty and speed. Із nn casy rower; 
| а fast, well-balanced sailer; or an ideal, quick- | 
hand!ing launch—an all-around boat—the only one yet devised successfully filling all requirements, 
Length, 16 ft; beam, 48 іп; depth at bow, 28 In; depth amidships, 20 іп.; depth at stern, 24 im; 
draft of water ns a Inunch, 12 to 14 in.; length of cockpit, 12 ft; seating capacity, 7 persons, For launch, 
equip with motor of М hp. to 2 hp. Speed, Б to. T miles per hour. These patterns have never been of- 
fered for less than the regular price, $5. 
Regular Price, $5. With Our Coupon, $2.50. 


Coo | | БЕТ OF PATTERNS FOR ROW BOAT. 7 
OFFER No. 2. These patterns are made by the celebrated Brooks Goat Mfg. Có, tha 


originators of ‘Printed Patterns for Boat Bullding. The patterns are ñ= 
companied by ful! directions, making boat, building & fascinating recreation. This is the Brooks stand- 
ard row boat. Ап ideal craft for pleasure and livery use. Gracefully designed on lines that give sta- 
bility and «comfort, it is the best all-around row boat on the market. Will carry four people as com- 


RO 
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fortably as one, and six may be seated, including oarsman. This boat has been carefully modeled and 
Hned to make the simplest possible construction for the amateur who builds from the patterns. To build 
requires 120 feot of lumber and £22.50 worth of hardware and paint. Length, 14 ft: beam, 41 in.; depth, 
14 in. These patterns have never before been so for less than the regular price, 51.00, 

amlar Price, $3.00. With Our Coupon, $1.50. 


| — eoupon «vill be a aniy by t br publishers uf Popular М dcs, and is void after December 3I, 1905. 


Popular Mechanies, Journal Bldg. Chicago. 
Inclosed find $.............. for which send me, postpaid, the offers indicated with a X. 


[ ] OFFER NO. І, $ .50 [ | OFFER М0. 2, $1.50 [ ] OFFER NO. 3, 52.50 
Mame ......... Ec rion a ar un S EROR rar M d о AUTOR S QR .. rrr Ата dat SACR еш 
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For more magazines like this click here -> 


AMERIGAS MOST POPULAR RAI LWAY 


nT WEEN 


CHICAGO “KANSAS CITY, 
CHICAGO - ST.LOUIS, 
E CHICAGO PEORIA. 
E ST.LOUIS-*KANSAS- CITY. 


- 


тынгы ГІІЛИЯАН БЕКТІСЕ 
BRETWEES CUICAGO АТТТЬ 


p TWO) SPRINGS, An. DENVER Coa, 3 
TEXAS, FLORIDA-^UTAH. 
CALIFORNIA ^» OREGON, 


if YOU ARE CONTEMPLATING А TRIP, ANY ГОН: 
TION DI WHICH CAN BE MADE ӨТЕН THE CHICAGO 
k ALTON; ГЕ WILL ҒАТ TOU TOWwirrrE TO THE CHDER- 
BIGET ГОН HATES, MAPS, TIME-TANLES), Ere. 


Gro, J, CHARLTON, 
GENERAL ТРА ЕЕЕ ТЕС ETE AGENT, 
СЕС АСС. Fite. 


VERY LOW RATES 
Southwest 


VIA THE 


Мот. T and 21, and Dec; B and 19, 


THE WABASH 


will sell special hómeseekers' tickets 
from Chicago to many points in Texas. 
| Louisiana, Kansas, Indian and Oklaho- 
Ina Territories, at greatly reduced rates. 
Write us for maps, pamphlets, tima 
cards and full information. 
T. P. SCOTT, Gen"! Act., Milwaukee, Wis, 
Н.В. GREENWOOD, M. Р. Agt, Chicago. 
Е.А. PALMER, A. G. P. Agt., Chicago, 
С. В. CRANE, О. Р. & Т. A, Bb Louia 


Please mention Popular Mechanics 


www.VintageMagazinesOn-DVD.com 
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INDUSTRIES 


ARE 


OFFERED 
LOCATIONS 


WITH 
Satisfactory Inducements 
Favorable Freight Rates 
Good Labor Conditions 
‘Healthful Communities 

ON THE LINES OF 
THE ILLINOIS CENTRAL R. R. 
AND THE 


ҮЛІПП & MISSISSIPPI VALLEY R. К. 


For full information and descriptive pamphlet, address | 


J. C. CLAIR 
Industrial Commissioner 
т Park Row, =- = E Chicago, Ill. 


(Iron Mountain | 
Route 


Has Territory Along Its Lines Which Offer 
Rare Opportunities 
For the Investor and Homeseeker 


The Railroad That Carries 
You Through tne Heart of 


The Two Great дааагы ый 
Timber States, 


Where the Soil Is Rich, Deep 
and Productive. 
| Prices Reasonable | 
Low Settlers’ Rates || 
For full information and descriptive literature, il 


Address H. C. TOWNSEND, 
General Passenger and Ticket Agent, =- БТ, LOUIS, МО, 
ELLIS FARNSWORTH, D. P. A., 156 Clark St., Chicago, Ш. 


when writing Advertisers, 
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"Sant" nnd “For Sale" Айн, 2 ceptis per 
word, payable in advance, Replies may be 
sent to & number, care Popular Mechanics, 
and will be forwarded promptly without 
extra charge. 


“SHOP NOTES'"—Paper covers 50 cents, Popular 
Mechanics, 


AUTOMOBILES. 


AUTOMOBILE SCHOOL.—Chicago School of Mo- 
toring; the original ашото е school in Chicago. 
One hundred and elghty graduates the past year, to 
Whom we refer upon request. Automobile owners, 
prospectlve buyers and young men wantlag to be- 
come expert chauffeurs will save a great deal of 
moner and а lot of worry by studying the mechanism, 
саге and repair of gasoline automobiles, in our shop, 
where all parts nre open во you сап see how ther 
nare made, and how they operate, We give thoroug 
and practical Instruction. Competent chauffeurs 
supplied. Address, Chiearo School of Motoring, Dept. 
EB.. 264 Michigan Ате, Chiengo, Ill. 


FOR BALE OR EXCHANGE-Automobile gear. 
Address C, C, H.. 18 North Front St.. Columbus, O. 


FOR SALE OR EXCHANGE-—4 h. p. automoblle 
ог bost 4 cycle gasoline engine, Address A, Р 
18 North Front St, Columbus, ©, 
FOR SALE—A JOB LOT. 
Ench. Each, 
Bougle Herz Plugs...l.00Im. De Dion Pore 


E. G. Bougie Plugs.. .50| Cores .............. 0 
E. G. Mica Plugs... .6Im. De Dion Mica 
Bin-Hites Plugs .... 10) Cores .............. 
Freneh  Soot Proof Jewel Plugs ........ 

Pug ........ To|Battery Terminals.. 02h, 
Never Miss Plugs 5 


FOR SALE.—T'wo-cyllnder, water-cooled engine, 
Bh. p, $70; two-crlinmler blercle engine, 10 h. p. 
tritsmission, $25; igniting dynamo, $5: spark гоп, 
$3; all second-hand. WHI trade for wood-working 
band or circular saw. Address 1253 N. Halsted street, 
Chicago. 


FOR SALFE.—Motor cycles, £50 up. 
C.. Popular Mechaniek, 


Address Н. 


FOR IMMEDIATE SALE.—1003 Winton tonnenu, 
2750; 1905 Model F Ford tonneau, 12 h. p. $2605; 
1M Ramer Surrey I, four-inch tires, ite new, 
2525; Monel E Rambler, buggy top, $225: two 19004 
Elmores, double cylinder, 12 ir p. tonmeatu, $200 and 
Ф200. Drop card for detailed descriptions Your op- 
epee о buy а good car below the market value. 

. 8, Youse, Reading, Pa. 

FOR SALE.—Powerful 10 b. p. Packard runabout; 
eylinder bored, new plston, every worn part replaced: 
a paint and tires. Ready for road, $350, 620 

roadway, Lincoln, ПІ, 

FOR &ALE.—Handsome automobile wagon, with- 
out motor; 0x3 pneumatle tlres; stout and durable, 
$80 cosh, Kentucky Automobile Co, Louisville, Ky. 
FOR RALE.—190» Indian motoreyele, spring fork 
double grip control, cheap, little used, perfeet con 
ор Address C.M. C.218 W., Sth street, Daven- 
port, Ја. 


FOR SALE —üOr will trade for 1905 model auto- 
mobile, new 16 h. p. compound traction engine, in 
fine shape. Used three months. W. Н, Bacon, West 
Wiillamefleld, О, HE 

FOR SALE. —Cadiluc "B" tonneau, deck equip- 
ment, splendid shape all over, $450. Late 1904, with 
1905 improvements. E. H. Davis, Evart, Mich, 


BUSINESS CHANCE 


MANUFACTURERS! CAPITALISTS,—W^«e will 
place on royalty, or sell outright, our recently 
po job printing press; new and іп demand. 

‚ М. Bhligley, Columbus, О. 


FOR SALE.—Patent track sanding device for 
г 


street or tram cars Sell or trade. С. W. La Ё- 
ridge, Pueblo, Colo, 


LIVE MEN AND YOUNG MEN.—I have the cata- 
logue of п manufacturing concern with offices in 
sixteen principal cities. Every month I buy goods 
from them nnd sell them here, without canvassing, 
making about $150. The items sell for $1 to $3, and 
create the greatest supply trade on record, so that 
the business steadily increases, I have done this 
кетеп years, and you can do it where you livre. 
Write me, enclosing $1, and 1 willl send you the 
name of the company and some pamphlets, and you 
can get their catalogue: look over your locality; be 
Bure it's во; then go ahead. I'll belperyou. I refer, 
as to myself, to any business man of this eity. Write 
today. E. HK. Hough, Main street, Johnstown, М. Y. 


BUSINESS MANAGER WANTED in every town 
to manage branch office and superintend force of 
sunlesmen: big money; experlenee unneeessnry; по 
canvassing: can be handled with other work or 
business; give references; Particulars on applica- 
Поп. Enlight & Bostwick, Nurserymen, Newark, 
Mew York. 


FOR SALE.—U. Б. patent right Xo, 130,751, rotary 
roasting oven for dryinz grain and baking cereal 
foods, Address I, By Galbreath, Decatur, Mich, 


WILL MAKE SPECIALTY of manufacturing one 
or two articles, Guaranteed good work, right prices, 
prompt delivery. Address 1255, care Popular Me 
chanics, 


BLACKSMITHS. 


GOOD BLACKSMITHS ARE SCARCE AND BUT 
FEW LEARNING THE TEADE. 

And the smith comes first of all professions ог 
trndes.- Тһе smith must make the tools first for all 
früm the surgeon to the safe blower, by using Тоу"а 
Treatise on new steels explaining how to work them 
with 75 new methods for working all difficult jobs, 
Ten receipts for making your own compounds for 
welding different kinds of steel solid. Thermite weld- 
Ing fully explained; also two colored tool tempering 
charts; chart А explains all annealing and barden- 
ing: Chart B explains both sclentifie and plain tem- 
pering to n standard. All the above for £1.00. Val- 
uible samples free, W. M. Toy, Sliney, Obio. 


EDUCATIONAL. 


А NEW EBOOI-—Unpatentel mechanical morve- 
ments and devices, used in the make-up of gasoline 
engines and automobiles, With 28 sheets of blue 
ps showing details. 8. M. Howell, Zanesville, 
Ohta, 


LEARN TO MAKE CUTS, MIRRORS AND BLUE- 
PRINTS.—wWe teach and trust you. Ten cents brings 
sample mirror, nnd full particulars of twenty money- 
making methods for winter months. You can start 
1 ан factory. Hullinger Mirror School, Frances- 
ЖІЛІК ПЕ. 


LEARN SIGN ГАТХТІХО.-Пуү our new method 
of cut cardboard letter patterns, and Instroctlons, 
any one сап quickly paint a sign. Patterns cut in 
A am and diferent styles. G. W. Lambie, Adams, 

UP TO DATE TABLES for all metal-workers for 
22 cents. Your money back lf you hive seen any. 
thing like them, or ая easy to reach. J. Meyer, Box 
D25, Milwaukee, Wis. | 

TELEGRAPHY.—Clreular free. Wonderful auto- 
matic teacher; five styles, $2 and up. Omnigraph 
Co, Dept. J., 398 Cortlandt street, Mew York. 

YOUNG MAN-—$50 to $75 monthly In new trade. 
“Gas lamp fitting’ quickly taught; cireular free. 
Address E, R. Hough, Johnstown, N. Y. 


LEARN RIGHT WHILE YOU'RE AT 


A fell sod complete rourie of Lestraccten һа Lake 


cireular. 
Chicago Nautical School 


ЯНА Year 
ШЫ Masonic Temple = Chicago, Ш. 
ТР, J. WILSON, Principal 


(Late Lieutenant, С. 8. М.) 
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FOR SALE 


FOR SALE.—Flve h. p. steam engine; good re- 
pait; automatie governors. Will sell cheap. Ad- 
dress E. Simpson, Versailles, ІП, 

FOR SALE OR EXCHANGE bargain lot of elec- 
e Instruments. Address Dwight W. Diltz, Green- 
vile, 


POR SALE.—A two lh p. gasoline engine, 4x4 alr 
compressor, ight h. p. motor, two emery stands; 
also a lot of patterns aml castings for two h. p. up 
to-date gasoline engine and grinders. J. Е. Schulz, 
Box 176, North Chicaro, 

A BARGAIN.—One latest improved two b. p., aif- 
cooled gasoline engine, with pumping attachment; 
brand new; $70 takes It. McCadden Machine Works, 
st. Cloud, Minn. 

FOR SALE OR EXCHANGE.—An excellent 20- 
light acetylene gas plant, in кош] condition. Cost 
$10 Running expenses, one-half city gas. Wanted. 
—Gasollne engine for launch, shot guns, or offer. 
Fred Butler, Pittsfield, Mass. 


FOR SALE—Very cheap—Columbla gasoline run- 
about, or will exchange, What have you to offer? 
Chas. L. Fawcett, Norton, Kans. 

FOR SALE.—Graphophone, Columbia dise, 42 rec- 
ords, cost $685; іп use one year, as good as new, $30. 
Set orchestra drums, dine ones, with bass drum 
beater and snare drum stand, used one year, cost 
$35, sell $15, or will sell graphophone and drums 
Which were used together for $40. Science Electric 
Library, six volumes, cost $18, brand new, for $10. 
Seif-Inking 6x9 Model printing press, and new out- 
fit up-to-date and complete, a snip аё H5, Enclose 
а stamp if you write, and don't write unless you 
mean business, J. Homer Boals, BSallneville, O, 


FOR SALE.—Power drill, $16. Send for list of 
machinery. E. I. Lucas, Bridgeport, Conn, 


FOR SALE. —Gas engine сопгяс, or will trade for 


folding camera 4x5 or larger; д bargain. Write Н. 
wW. Helena, Towanda, Kans. 
FOR SALE.—The Advance dry battery. The best 


It is positively the most durable, and 
is not affected by dampness. Saves time, trouble 
and expense. Retails 35 cents. Prices 1 to 12, 20 
cents each; 12 to 25 17 cents; 25 up, 15 cents. Е. 
Н. Hough, manufacturer, Johnstown, X. Y. 

FOR SALE.—16-ft, 1% h. p. launch, $100; 1&-ft., 
6 bh. p, two-ecylinder launch, $225; both in fine con- 
dition. Address 1253 М. Halsted street, Chicago. 


FOR SALE.—From one to thirty rotary vending 
machines, These are small glass and iron machines, 
very attractive, exclusively for inside use; suitable 
for drug, confectionery, grocery stores, etc.>)chew- 
ing gum furnished at very low rate, Good chance 
to get machines cheap, аз owner is -traveling man 


in the world. 


and cannot take care of them, Address 1254, care 
Fopular Mechanica. | 
FOR SALE.—A Bufalo Indicator with two 


springs, one 40 and one 5O, two straight way cocks, 
ecales, screw driver, and case, all complete. ‘This 
indicator is in first-elass condition, having only been 
used a few times, and is as good as new. Jas. Mor- 
gon, Riverton, Ill. 


FOR SALE.—The most complete and simplest tool 


ты ë o т ë l с шшс - ue 0 0 4 


ractleally new. 
eehanlics, М, | 
FOR SALE.—Two speed nud reverse transmission, 
£50. A. M. Symonds М1 М. Fairfield avenue, Chicago. 
FOR SALE.—S!ix-volt, J30.1mpere storage battery; 
new, in ense, BOO Guaranteed. J, G. Warrell, E. 
li4dth street nm] Boone Avenue, New York City. 
FOR SALIE.—O0ne boree-power steam engine, BO- 
volt dynamo, 2% h. p. Thomas eyele, motor coll and 
other parts. Бах 404, Warne, Pa. — 
FOR SALE.—<A 4x6 side lever, stica E printing 
rese: in erfect condition. (Cheap. епгу 
ettke, Marinette, Wis. 


RAILROADING 


osition preferred. 
, Room 174—227 Monroe St, Brooklyn, N. Y. 


m—— Á————————————————Ysá—————X———]. 
tunity for strong, ambitious YOUNG MEN, Name 
жы ҮЛҮ АЧ ASSOCIA'TTIO 


lathe. 


FOR SALE-—Castingg or emery grinder head and 
countershaft that топ сап build on a 9-In, lathe. 
Small steam engine and sewing machine motor cast- 
ings. We make patterns from drawings. Blue 
prints of grinder and ecountershbaft, 25 cents. Saline- 
ville Model & Machine Works, Sallneville, 4. 


FOR SALE—Wood-worklog machines, foot power, 
manufactured by Seneen Falls Mfg. Со, combination 
saw with bering, seroll-saw and moulding attach- 
ments; lathe, five-foot centers, mortiser with tenon- 
ing tool. Will sell cheap. Write Chas, H. Irish, 
Zion City, Il! 


FOR SALE OR TRADE—10 h. p. steam engine 
іп good condition; one boiler feed pump. Will trade 
for a 4 to 8 h. p. gas or gasoline engine, Address 
М. А. Hyatt, Eaton, Ind. 


Е WANTED. 


WANTED SALESMEN-The Tropical ОП Com- 
pany, Cleveland, O., will arrange on salaried basis 
With lubricating off salesmen for territory not cov- 
егей; ean also use on attractive commission proposi- 
tlon few good salesmen without previous experlence 
pg line, which ін easily learned. Communicate 
Ww us. 


WANTED.,.—Second-hand, 


= тты 


11-Ine 
Barnes or Stürr ее пы condition 
and price of lathe А, Franzke, 1223 Humboldt 
Btreet, Bellingham, Wash. 


WANTED,.—8 or 11-ineh, screw-ecutting lathe, foot 
power; “Star preferred; must be cheap Н. W. 
ie Ew Spring street, Mount Oliver Station, Pitts- 

urg, Pa. 


acrew-cutting 


[ISCELLANEOUS. 


SEND 25e (silver) for a dozen Patent Pens and 
receive 20 business or calling cards Write plainly, 
Address Walter W. Corlew, 67 Monument Ave, 
Charlestown, Mass 


OT a o ————U—— M млг . 
SEND 10 CENTS FOR BLUE FRINTS of stand- 


ага round head and set screw sizes. Н. J. Thiede, 
4531 E. Thompson street, Philadelphia, Pa, 


GRAPHOPHONE, £5 records complete, to ex- 
change for dynamo. W. Е. McLean, R. Е. D, Хо, 2, 


South Haven, Mich. 

OLD FILES SHARPENED LIKE NEW. 
for, particulars and prices. J. L. Henley 
House, Creseo, Ia. 

THE "HANDLE" RULE 33 cents. 
L. Lucas, Bridgeport, Conn. 

FOR CATALOGUE OF AGENT'S GOODS, quick 
sellers, send 10 cents to Box 2602, St. Cloud, Minn. 
cape ane ee eee Ee LUE... _ 

BARGAINS, —1!4 h. p. gasollne motor, stereonti- 
con, List stamp. F. L. Smith, Amsterdam, М. Y. 

WILL EXCHANGE—Stevens Favorite 22 од Бег 
rifle for a small printing press. Give full deserip- 
mud press, Address 1251, care of Popular Me- 
chanics, 


“POPULAR MECHANICS “SHOP NOTES f 
1906" will be ready December 1; a new and En 


larged edition. 


BE AN INVENTOR—I wil invent and design 
anything mechanical or electrical for you, from a 
small mall order novelty to the largest machine, 
or sell your patented and unpatented Invention. Let 
ше solve your problem. Мо charge unless successful. 
Inventor, Address 1253, care Popular Mechanics, 

WILL MANUFACTURE and place on the market 
апу machine or device. Machinery, ete, to be de- 
signed or developed will recelve my prompt and care- 
ful consideration, Let us figure on your work. Ed- 
ward Lindmueller, Williamson Bldg. Cleveland, О. 


WANTED-If you have anything in light metal 
manufacturing, job or experimental work, write moe. 
Lowest prices, Schwabe & Боп, 55 W. Washington 
St.. Chicago, 


WANTED-Smnul metal specialties to manufar- 
ture, Expert die making. Press and serew machine 
work. Plating of all kinds. Prices right for quan- 
titles. John Oldfield, 037 W. 41st Court, Chlegza., 


WANTED FIREMEN AND HERAREMEN for al 
North American Railroads, Experience unnecessary. Fire- 
men 470, become Engincers and earn $150, Brakemen 


Ұға, become conductors and earn $140. ualled oppor- 
State age. wae" 


Write 
rele 


Try one, d: 
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FINE HAND AND POWER DRILL PRESS will 


tand the hardest kind of work, ball bearings, extra 
heavy and strong, $20. 
MAKE YOUR HOY А CHRISTMAS PRESENT.— 


FOR SALE—Big bargnmine—Foot and Power Machines 
and toolg for wood and metal working. <A fine outfit 
for a pattern shop, all in first-class condition; hare 
had but  litt]lé ose. Address пут, aire Popular 
Mechanics, Journal Bldg.. Chicago, Ill, These goods 
Will be securely packed and free on board cars in 
central Illinois, Small tools by express, Nothing but 
cash “ІП be accepted. АП inquiries cheerfully an= 
gwered, 


A LEVI HOUSTON POWER MORTISING MA- 
CHINE for $50. Perfect in working parts, all iron, 
built for service, five knives, 


ONE BARNES FORMER, foot 
thirteen cutters, the proper 
moulding and all 
Perfect, $20. 


HERE'S THE BEAUTY!—A Beneca Falla Star Metal 
BCREW CUTTING LATHE, eéleven-inch swing, bright 
paris, perfect and complete ая sent out by the mak- 
era With some extras added. No better machina made. 
Whoever gets It mur Well feel proud of his bargain. 
Included ія в Cushman ten-ineh, four-jaw reversible 
Universal BRAND NEW CHUCK, all for $150. De- 
duct $15 if chuck is not Wanted. Tools, drilla, ete., 
are valuable Additions ant а small coat and can be 
purchased from this same lat. 


^ ONE OF THE BEST of all Is the Н. В. Smith Сога 
all metal BENCH PLANER for power, four knives, 


оғ sitam power, 
machine for fina edge 
BOrta of beading work on Wood, 


A practical machine by а celebrated maker. Very 
cheap at $2350. 
$10 BUYS а twenty-five dollar FOOT POWER 


MORTISE MACHINE in perfect order, two ehlgela. 


WOOD BORING MACHINE, wooden frame, three 
speeds, cones, belt, complete, 314. 


A 24.INCH DISK, EANDING MACHINE. 
three керегін with cones; сап be 
face turning. 


Н. HB. SMITH (95 highest grade 458 CABINET 
MARKERS or electrotypers, all iron power CIRCULAR 
BAW for cross nnd rip cutting, lock corner box nt- 
tachment. Bet of Huther Dado cutters, bastard and 
cross cut sas wary below the regular price for the 
ага ноо and with all these extras and more too, 
or à; 


ONE 20-INCH foot or steam power CHESCENT 
BAND SAW, two вата, brazing and saw filing der- 
vice, all in fine working order, $15. 


оор TURNING LATHE for power, 16-Inch swinz, 
new, hard maple bed, 8 feet long. J. А. Бау & Co. 
make a fine machine, perfect and cheap at $35. Turn- 
ing toola to complete at small extra cost. 


— e a MÀ к | — ee eee 
$50 COLD CASH will be saved to the one who geis 
that fine, new, нік horee power gasoline engine. А 
perfect machine of the highest type. Brown & och- 
ran make with auto sparker, Motsinger device, bat- 
teries, tanke, gasoline tank Inside- body of engine, 
$268. Deduct $18 If auto sparker із not needed, 


$10 ТЕ NO PRICE at all for tho UNIVERSAL HAND 
POWER TRIMMER, for miter and plain straight edge 
eutting in woni. 


THE POWER, all metal, MILLING MACHINE. 
twelve Brown & Sharpe cutters, four speeds, іп com- 
piete working order. Тһе rünge of accurate work it 
does ін large. It goes for $855. 

A FIKNE 20-LIGHT ELECTHIC MOTOR, terted and 
pauranteed, for sale for 240. 

$20 FOR A NEW ЕМІТН EMERY GRINDING MA- 
CHINE, metal base, large mandrill. bullt om merit for 


hard work, seventeen polishing and grinding wheels. 
You need this extra one at the price. 

200-LB, ANVIL ON BLOCK, $5.00, 

Пағкаіпа in leather and rubber belting, вік Inches 
wide and under, all good, and most of it at one-half 
гк ЁЁ of new. 

Five pair Баеп tongs and ladie, new.....23,50 


two heads, 
uged also for large 


100 metal sereen door numbéers.........-........ 1.00 
Machinist's Наш round metal нстарст............ 26 
One Armstrong boring tool, No. 9, new........... 2,15 
One Armstrong offset cutting off tool, No, 80.... 1.25 
Gne Armstrong clamp lathe dog, No, 3........... 1.00 
Ono Armstrong clamp lathe dog. Wo. 5.......... 2,00 
One Armstrong clamp drill holder, No. 200...... 1.00 
One Armstrong tool holder, Хо, 1 left............ 1.40 
One Armetrong tool holder, No, 1 right..... eves 1.40 
One 3-foot bar self-hardeming steel, 5-16 іп...... .65 
One 2-Тооі bar self-hardenlng steel] М in........ .%з 
One Hel] centering рипеһ..................--4... Gl 
Bundle hack and Scroll яалтя.,........---.....-. +00 


Three prick punches, 4 fénter Lborers and mia- 


chinist cravonH ............................ В 
Borew plteh gauge ......................,,....-. RU 
-inch stee] rule in GALHA ..... ииналыа ninakaa |. 
Center gauge ................. Pax gus ҚҰЛЫҚ тақа 26 
Rule for sharpening drills ..........-.....-..... 15 
Reverslbla mitromater callpet ............-..... 1.00 
Btarrett*"- No. 104 high speed indicator. . "!авжезг. МН 
Bet of eleven small twist drills, assorted. TI 
Gne dom £4 needle files, new, assorted. do 

АП sizes of wood and iron pullers, steel shafting, 
hāngers, collars, ehift bars, wood rasps, fl. and rd. files, 
Black walnut cabinet, 2 drawers, for small toota.. $2.00 
Set of 13 Ford's patent auger bits, in cher ry wool 

pollshed box, from % to 1 inch, new -.;..... 2,00 
One set Green River screw plates, in polished onk 

саяс, T taps and diem, поуг.........,........ Т.М) 
One set nlekel-plated leather top, ‘black handle 

wüoodld-worker's chisels, new style beveled edge, 

1j to 2 inches, 12 Іп ней, петт.,./........... 4.00 
One patent hack saw and Майс,.,./,........... „ЁЗ 
One blower gasoline torch ......../..... sespersona А | 
One doz cold chisela, punches, (бй. ...... "ESI 
Опе Ко, 30 Yankee epiral ratehet screw driver, 

with three bite, new ....4..4......-.-. ee 1.00 


(ne framing square, two fry squares, one Til- 
chinist all metal medium. sized &Bounre ...... 
Gne bench dog with nasorted wrenches, ейс.... 
One N. P. Reed lü-Ineh pipe wrench, nickel plated 
Bernard'a patent straight opening nippers, 7 inch 
One -inch pin vise Tie, one pair сотпраячея.... 
One large draftaman's eompass, mew ............ 
Опе oak top carpenters bench, 2 drawers with 
one wood and one large irom machinist’s vise, 
Two Ball Pene machinist hammers, бс and Tic.. 
One hatehet 2506, 2 forge hammers Thc, 1 tack 
hammer 20c 
Cne pair 154nech paper hanger sheBr8.......... 
(ne 30-inth, Stilson pipe wrench ....... таша dra 
One pair tinner Snips ......................,... 
One breast drill $1.50, one 2-foot crow bar 50a, 


one holder for grinding chlsela 55c, one emery 
wheel Gdreseer The... paca reat eae 
One fet Addis" English carving tools, hard wood 
handles with four assorted oll stone slips... 
Twelve new forges tools and patent handle,..... 
cix maple carpenter's clamps, 5 foot, now....... 
есік rabinet makers wood clamps, 15 Inch........ 
One вал” filing clamp vise £1.26, three iron clampe 
One gas henter for solderlng Irons and soldering 
outfit, complete ea ROR а 
hard кб cnblnet maker's bench, one end 
ind one side wood vise, two steel stops, black 
walnut, heavy ash top .......-...... 
Two new mdjustanhle ugra with 24 assorted 
auger hits, counter sinks, etc, £3.50: two 
braces for wood boring, $1.50............... В 
Five carpenters chisels, assorted, two gauges 
ind sernteéeh mwla bse: ain dhs PIOS ТЕКТЕР КОРЕ 
One Yankee automatic drill, nickel po with 
Bet of Arilla WE MEE 
Three wood scrapers 41. 00, one bevel square and 
гвар and putty knife ................. 
One drawing knife anid two spoke shaves.......4.. 
Two 66-inch metal levels $1.50, one Router plane., 
ne BHull-Moae plane 25e, one amall block wood 
Blane БО Tees ee ee Н ee 
Spring steel rip saw $1.00, two Kevhole алта. s 
Three large block planes Eri б, өле rounier,.,.., 
Two 3-foot carpenter's levels ........... 
One new set Iron planes, 8 inch, 750. 14 inch $1. 50, 
24 inch $7.00, 13 Inch $2.25: НАПЕ make.. 
C nae set Stanley combination chamber Мапе and 
beading attachment, with knives ЖЕ В 
Two bark saws $2.50, six equare bara, stent, 12 
inch, assorted, for machine lathe 
Nineteen taps, assorted sizes S assorted metal 
lathe tools, Б pieces tool steel and 4 milling 
cutters for round Work .................... : 
Теп pair assorted callpers ............. А 
One I23-ineh steel rule, graduated to 64 tha. 
Two sets machine dies іп handles ...... b 
Twenty-four Morse twist drilla 1-16 te 1 Inch. 
With stand gauge, and chuck for small drill, 
One 16-inch Stilson wrench $1.00, 1 patent pipe 
ТЕМЕН ЖШ TTC 
One 14-іпеһ monkey wrench The, 8S 
wrenches $1.00 ,...,... СЕРКЕ a rt iam 
Ten hard wood turning tools with handles....,. 
Теп turner's tools for wood, handled, 2 gouge 
qui PETERE Er 
One fron frame, wooden spring, 
tlee machine 
One rabbet nlana ............................. uM 
16 assorted files, clenner, three screw drivers, two 
metal scraper, belt punch, meth] marker... 
Compressed Alr артатег ............... Шіл ааа a 
One large all copper glue kettle and brush....... 


One 


foot power mor 
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NDERFUL 
PHONOGRAPH OFFER 


If you love music, if you enjoy 
entertainment, if you want to 
make your home more cheerful 
BE SURE to read 
every word of this 
great offer 


| 


Мг. Edison says: 
“1 want to see a phonograph іп every American home." 


honograph is Mr. Edison's greatest Invention, and it has become hia hobby. He has practicall 


dropped all 
"HE Interest іп his many other intentions, putting а! 1 his efforts to make the phonograph the m ойе] о perfcc- 
e 


Hon, until to-day Thomas A Edison haa made it possible for every American family to bring into their own home, 
| without paying us one cent, the great invention on which he has spent many вісерісвн nights and thousands of dol- 
lars to perfect. Itis his pride and pleasure—he wants you to hear it—he wants you to have a phonograph. 


NOW IS YOUR OPPORTUNITY! 


GREAT FREE TRIAL OFFER) , 


While this offer lagte every nsible peraon can get on free trial A GENUINE EDISON phonograph direct 
from us to your home without deposit. without guarantee Trom third eee without formality of any kind. 


ШЕН С аз 


Try itin your home, play the stirring tap marches, t concert pieces, minstrel rg pe bet 
beautiful vooal solos and other bea | Edison gold Pret | records: play all these, nnd if then 
you don't сага to keep the оле send m buck at our expense. urge rou nothing for the trial. 


! | ——— (larger inataliments for larger instrumenta. А 
Есер it now by sending only a small nickel to a dime saved a day will buy a genuine 
aum after free trial, balance im Edison without interest on payments and at exactly 
monthly payments the lowest net cash prices. 

FOR A CHRISTMAS PRESENT what could be finer than an Edison Phonograph? It will be a present that the 
entire family will greatly enjoy not on Christmas Day alone, not for à week or two, but for years to come the greatest 
bands and orchestras will play fi ог youin your own home the latest popuiar music as well as the standard classica. 


МаКе This Christmas a Memorable One by Getting an Edison Phonograph 
On Christmas afternoon you may hear the beautiful Christmas Carola as sung by the quarteta, double quartets and 
choirs of the great churches, or you may listen to the world's grcatest minstrels, comic recitations, solos or anvthing 
your fancy dictates. In ihe evening, if you wish, you can dance to the music played by the Phonograph—waltzes, two- 
gleps,lancers, quadrilles от fancy dances, The musicis loud enough for large halls. 


REMEMBE Free Trial; No Money іп Advance! Write at once for frec catalog 
| of Edison I at alco “ie s and free catalog of 1500 Gold Moulded Edilson 
——— сгв. Have a Dh onograph to present to the folks on Christmas 
Day—you cannot imagine the pleasure they and you u will receive from it. 


GUSTAVUS BABSON, Manager 
149 Michigan Ave., Dept. |26C. a CHICAGO, ILL. 


қ Your Addresa on n postn] card, will bring you ench month FREE aupplemont of latest Edison 
FREE Gold Moulded Hecorda Every owner ipe Edison should write us. 


We accept old machines іп exchange for new phonographs. 


But Mr. Edison knows you willl be glad now pays for a genuine 
to keep hia phonograph, for you may (y — .OO A. MONTH Edison Gem Phonograph | i 


TAKE A CERTAINTY 


Would you be open for an investiment Which will yield, with reasonable assurance, 


from 50 to 100 per cent each year? | | 

Ап investment that will enable your surplus earnings to work with you aud shorten B | 
Ше rond to wealth. Not a get-rich-quick scheme, but a get-rich-sure investment, that | 
ls sure as the seasons, and increases as they roll by. = | 


| Study it out for yourself: А rubber plantation in the finest rubber zone in the | 
| tropies: 200 to 250 trees per acre; two pounds of rubber and upwards to the tree, worth now 
$1.40 per pound, gold. Хо speculation in that. Rubber is worth the money, and we | 
have the rubber. 

Our rubber plantation consists of 6,000 acres: enough developed to insure Hs suc- 
cess, maükins a certainty of an enterprise thnt is within the телеп of any prudent work- 


| inr man that ean save from $2.50 to $12.50 per month from his earnings. 
| The contract protects vou in misfortune, sickness or death. 
| Send today for our prospectus and further detailed information. 
| MONTEZUMA AGENCY 
1107 Ashland Block, = = ы Chicago 
There's nut every rénson; so many it takes а book to give M 

Р | them. Wwe ean give you a few here, for a starter—then yon "a 
| ғап” fhe honk te t Eliin mI, | | | 
First of all, of course, they are better than team. Because 


aa) —thex Ate safer. Sten beiler explosions. happen тогу dar, 
Se айтсала ob account of neglect, If vou neglect an 1, Н. C. gasoline | 
ED CUI (oesi t explule-—1t. Steps. 

AC BeCcoml rensnsen, they cost meine ess, 

Third reason, they eost less to operate. | | 

Then you can rum them sedursgelf, pewer is up in a minute, ЕЕ 
shut off amd all «expense stopped just us quick, "Ou see there B 
[4 rs pl to tho reassess, 

Hut I. IT. C, gasoline engines are beiter than other gasoline 
engines. Why: 

Te put it all In a nutshell because they are mere кейіннен г 
nnd better constricted than others. 

Ther give ihe gest power for the irast amount of gasoline, 

The combustlon chamber exposes the least possible surface 
to hot gases. | 

The least possible amount of heat ік neutralized by the cooling 
water, the greatest ammount is applied to the work of driving the 
inton. 
| *nsnllne is mixed OUTSIDE of I. H. C. engines and sprayed 
INTO the evlinder Inetead of being femal in, #0 EVERY PAR- 
TICLE is used tn power. 

ТИ С. enzines are not disturbed br cold weather or high 
altitudes, 

T. Н. С, engines are simpler, have fewer parts, are easier te 
control and give longer wear than апу other. 

The diversity of purposes for which these engines сап be used 
Makes them ау ліне ая power producers wherever an engine of 
the same rated eapacity is required. 

Made іп the following styles and sizas: . B 

Horlzontal— Stationary or Богіпһіг-й, 8, 10, 12 and 15 Н, P. | 

Yortical—2. 3 nnd 5 Н. Р. | 

Write we for illustrated catalog, 


INTERNATIONAL HARVESTER COMPANY OF AMERICA E 


(Incorporated), Ко. 70 Monroe St., CHICACGO, ILL., U. S. А. 


: MECHANICS, STATIONARY 
“ENGINEERS, ELECTRICAL 

WORHERS, AUTOMOBILISTS,. 
4 Bicycle Repair Men, Farmers, 
and Factory (à Shop Employes 


*4 Here is just what уоп 


Good, 
Durable 
Pocket 

Hnife 


Which &émbodies the 
Followltg 


EIGHT ADDITIONAL 
-»TOOLS- - 


Alligator Wren 4“? | Wi re Fliers, Wi : i 

; À : bL "d ire Cotter (will 
cur barbed fence wire), Hoof Hook (сай also be uaed for а 
packing hook atout the engine), Serew Driver, Screw 
"pies dec ag eh nnd Leather Punch, The blades 
| НЕГЕП wu» ПЕ ЕПП Бага usage and PB ouf ihi 
best 85 carbon стега" steel ` are made of the 

These (oops nre Peeded almost everr day s T 
Alford to be without them. Д а саа н. 


А VERITA ULE POCKET TOOL CHEST of laestimable Convenience 
Price $1.25 Postpaid 

1 Remit for Sample Today. Don't delay. Money back if not 

ғ entirely sutisfactory, —Rofor to the Columbia National Hank. 

з Agents Wanted 


ғыт 


ьан АТАА РТИ ЧУА 


Energetic hustling boys of mechanical turn of i 

pm : 1 of m'nd ean 
make money selling these knives, ‘They кені ni ue 

€ intetligenily MELDE t Ihey seil on the apost when 


15 BALDWIN Mail Address, Вох 74. — INDIANA POLIS, INI, 


г 0 MENTION POPULAR MECHANICS, 
mem rie rhum таты Aa PPP PPP na Ala Fl PI PR ЫГЫ Rie 


а КЫЕКЫ Lo ere ee oe Loe йү, ин ш 


| Devine Specialty Со. 


Ring Tail Razor! 
Хо, 73/02, 


Genuine Ran - Tan - Ka - Ru 
Red Devil ч 


WII! shave the licavieat ааган ЕГІ,” 
Made from fine Sheffield Stee] d ga 
give satisfaction toall users. When most. 
in use hang on апай, One sample Wy 
mah inelualing uantiseptie case with 


padded fapa for wiping blade - 
Urder by numberqii4-0s) on | voi $1.75 


The antiseptic case Is а aure Preventative of itch and à 
germ destroyer. 


SMITH $ HEMENWAY CO. 


Dept. 73/02. 296 BROADWAY NEW YORK 


PPE Water 


ecol їй 


please. 


Price complate, $4.00, pick 
Special Offer: 


BED YOuPS work, 
на their orders fnr 5 ^"Lit 


Aitracti ve deserintire nookle 
advise vormrordler before the 


WARNER MOTOR СО, 


SHAS Tosh, 


€ 


Е 


NU, 8 BENCH 


GIFT, а re сорт 
аты 
CART, our WO. 3 RAPID 
BENCH STOP the tirst essent 


E Sg ы 
m а ГЇ 


МЕТАНДЫ 


7 1 Е v oe g 
Пенегірбігін ап rices 


BENCHES, TOOL SETS, VISES, Foo 


CLAMPs, ETC, 


ETT 


гы ІНІН ИТ lh eh Mg gig Hed Heed ead he ake el pd iy ы ыыы кр Шы ын ын а ы”, ы» 


ча 


" For more magazines like this click here =>  www.VintageMagazinesOn-DVD.com 


[ze Seen 


to vonr friend, 
‘Little Wonder'' 


Luo 


1 free upon request, and we 
Band remittEnm ois 


Flat Iron Bldg., New York City 


bench anys 


factories, They hold 


Ап greatly 


# кг In th к=н 


prominent. gschonls 


ЕН 


Ў RAPID-ACTING WOODWORKER'S VISE No; CHICAGO 
pg, m pha Put Pu Mur, UP PU Le nea HRS PLUR mu лад 


Gift 


nnd васати to bring 
the grentest річна га 


motor oon. 
taina all theap fentures, 
A Батат and 
fol little йун гаш | | 
motor which ottaches 

to any water faucet, 

тп or threaded. 

Will sharpen cutlery 

and edged Т 
every descripto; will 
clean and poll 
wire, Driss cro mny me- 
tal surface; will run a 
sewinmr mich ine, stia] 
dxnamo, bottle washer, 
1 Тап or other 
light msechliner. 
dispénathl]ls abant the 
home for m dozen uerg, 
find cannot 
No tov, bat one 
af the most useful nnd 
ingenious of recent bn. | 
тепһісмін, Wis 
motor we Include 
emery wheel, 
ing and polishing 
wheels, palles for power 
[Lrunamission and sticks 
Of ailver ind ater] pol- 
 lahing enm positions. 

ed in nent woo 


This muchino ella nt sight. 
tour friends will want one when they 
4] of your friends interested, sone 
е d Ме Wonder" motors, and we will 
, ^t енсе reinti yo amont 1n fall which vou paid for yours 
EE" енім исспге n "лее Wonder'" motor ond 


Loo du, 


PE cil. 


pr 


Never before 
Buch ап offe 
іп an 
ARTISTIC, 
D R А H F E. 
| CONVENIENT 
An ехсер етш HOLIDAY 
ized educator that should be 
provides az 


ыыы а ы Pe ei ia ЫТЫ" 


ln ever: 
perlect TOUL 
ACTING VISE and 
114 ona bench, 


ara LET UI р, ун 


LATHES, 


SHELDON 
4 C0. 


213-211 
Madison 
Street 


каты а ЫР, PIE hl Tid Pe i ck рї, IS, UT. tat 


ў 


